B1. SOUTHERN NEW ENGLAND/MID-ATLANTIC (SNE/MA) WINTER FLOUNDER

TERMS OF REFERENCE

The following terms of reference were addressed for the Southern New England/Mid Atlantic
(SNE/MA) stock complex of winter flounder:

1) Update the status of SNE/MA winter flounder stock through 2001 providing estimates of fully
recruited fishing mortality rate, biomass weighted fishing mortality rate, stock size, mean
biomass, spawning stock biomass, and recruitment as appropriate. Characterize uncertainty in
SSB and fishing mortality rates.

2) Provide short-term (2003) and medium term projections (2009) of catch and biomass (mean
biomass, SSB) under status quo F, and ASMFC’s F,, target, and NEFMC's F,g, .

3) Develop research recommendations for improving the assessment of SNE/MA winter
flounder.

4) Comment on and revise, where necessary, the ASMFC and the NEFM C overfishing
definitions for this stock. (Note: Currently ASMFC and the NEFMC have different overfishing
definitions. The ASMFC Board had recommended that the Winter Flounder Technical
Committee develop a single overfishing definition for this stock).

INTRODUCTION

The current assessment of the SNE/MA stock complex of winter flounder is an update of the
previous assessment completed in 1998 at SARC 28 (NEFSC 1999). The SARC 28 assessment
included catch through 1997, research survey abundance indices through 1998, catch at age
anayzed by Virtual Population Analysis (VPA) for 1981-1997, and biological reference points
based on a production model conditioned on VPA results. The SARC 28 assessment concluded
that the stock complex was fully exploited and at amedium level of biomass. Total biomassin
1997 was estimated to be 17,900 mt, spawning stock biomass was estimated to be 8,600 mt, and
the fully recruited fishing mortality rate was estimated to be F = 0.31. Subsequent to the SARC
28 assessment, the status of SNE/MA winter flounder has been evaluated annually by projection
methods to provide advice to the New England Fishery Management Council (NEFMC). The
last such status update was provided in 2001, and projected total biomass to be 25,300 mt,
spawning stock biomass to be 13,800 mt, and fully recruited F = 0.29, in 1999 (NEFSC 2001).
The current assessment updates landings and discard estimates, research survey abundance
indices, and assessment model s through 2001-2002, as applicable.
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Winter flounder (Pleuronectes americanus) is a demersal flatfish species commonly found in
estuaries and on the continental shelf. The speciesis distributed between the Gulf of St.
Lawrence and North Carolina, athough it is not abundant south of Delaware Bay. Within the
SNE/MA stock complex, winter flounder undergo migrations from estuaries, where spawning
occursin the late winter and spring, to offshore shelf areas of less than 60 fathoms. Winter
flounder reach a maximum size of around 2.25 kg (5 pounds) and 65 cm, with the exception of
Georges Bank where growth rate is higher and fish may reach a maximum weight up to 3.6 kg (8
pounds; Bigelow and Schroeder 1953).

Current fishery management is coordinated by the Atlantic States Marine Fisheries Commission
(ASMFC) in state waters and the NEFMC in federal waters. Winter flounder fisheriesin state
waters have been managed by Interstate Agreement under the auspices of the ASMFC Fishery
Management Plan (FMP) for Inshore Stocks of Winter Flounder since approval in May, 1992.
The plan includes states from Delaware to Maine, with Delaware granted de minimus status
(habitat regulations applicable but fishery management not required). The Plan'sgoal isto
rebuild spawning stock abundance and achieve a fishing mortality-based management target of
F.o, (fishing rate that preserves 40% of the maximum spawning potential of the stock) in three
steps. Fu, in 1993-1994, F,,, in 1995-1998, and F,,, in 1999 and later years through
implementation of compatible, state-specific regulations. Coastal states from New Jersey to New
Hampshire have promulgated a broad suite of indirect catch and effort controls. State agencies
have set or increased minimum size limits for recreationally and commercially landed flounder
(10-12 inches and 12 inches, respectively); enacted limited recreational closures and bag limits;
and instituted seasonal, areal, or state-wide commercial landings/gear restrictions. Minimum
codend mesh regulations have been promulgated in directed winter flounder fisheries: 5 inch for
NJand NY, 5.5inch for CT, 5inch for RI, and 6 inch for MA.

Winter flounder in the Exclusive Economic Zone (EEZ) are managed under the Northeast
Multispecies Fishery FMP developed by the NEFMC. The principle catch of winter flounder in
the EEZ has recently occurred as bycatch in directed trawl fisheries for Atlantic cod, haddock,
and yellowtail flounder. The management unit encompasses the multispecies finfish fishery that
operates from eastern Maine through Southern New England (72°30"). At least one offshore
stock, on Georges Bank, has been identified. The FMP extends authority over vessels permitted
under the FMP even while fishing in state waters if federal regulations are more restrictive than
the state regulations.

The Multispecies FM P was implemented in September, 1986, imposing a codend minimum

mesh size of 5.5 inches (previously 5.1 inches) in the large-mesh regulatory area of Georges
Bank and the offshore portion of Gulf of Maine. There were closed areas and seasons for
haddock and yellowtail flounder. In the western Gulf of Maine, vessels were required to enroll in
an Exempted Fisheries Program in order to target small-mesh species such as shrimp, dogfish, or
whiting. The bycatch restrictions specified area and season and limited groundfish bycatch to
25% of trip and 10% for the reporting period. In southern New England waters, the groundfish
bycatch on vessels fishing with small mesh was not limited in any way. Therewasa1l inch
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minimum size for winter flounder which corresponded with the length at first capture (near zero
percent retention) for 5.5 inch diamond mesh. Although the Multispecies FM P was amended
four times by 1991, it was widely recognized that many stocks, including winter flounder, were
being overfished.

Time-specific stock rebuilding schedules were a part of Multispecies FMP Amendment 5 which
took effect in May, 1994. The rebuilding target for winter flounder, a so-called "large-mesh”
species, was F,, within 10 years. Along with a moratorium on issuance of additional vessel
permits, the cornerstone of Amendment 5 was an effort reduction program that required
"large-mesh" groundfish vesselsto limit days at sea, which would be reduced each year. There
was an exemption from effort reduction requirements for groundfishing vessels less than 45 feet
in length and for "day boats" (from 2:1 layover day ratio requirement). Draggers retaining more
than the "possession limit" of groundfish (10%, by weight, up to 500 Ibs) were required to fish
with either 5.5 inch diamond or square mesh in Southern New England or 6 inch throughout the
net in the regulated mesh area of Georges Bank/ Gulf of Maine, respectively. The possession
limit was allowed when using small mesh within the western Gulf of Maine (except Jeffreys
Ledge and Stellwagon Bank) and in Southern New England. Vessels fishing in the EEZ west of
72° 30" (the longitude of Shinnecock Inlet, NY) were required to abide by 5.5 inch diamond or 6
inch square codend mesh size restrictions consistent with the Summer Flounder FMP. The
minimum landed size of winter flounder increased to 12 inches, appropriate for the increased
mesh size in order to reduce discards. There were many additional rulesincluding time/area
closuresfor sink gillnet vessels, seasonal netting closures of prime fishing areas on Georges
Bank (Areas| and II), and on Nantucket Shoals to protect juvenile yellowtail flounder.

At the end of 1994, the NEFM C reacted to collapsed stocks of Atlantic cod, haddock, and
yellowtail flounder on Georges Bank by recommending a number of emergency actions to tighten
existing regulations reducing fishing mortality. Prime fishing areas on Georges Bank (Areas| &
I1), and the Nantucket Lightship Areawere closed. The NEFMC also addressed expected
re-direction of fishing effort into Gulf of Maine and Southern New England while, at the same
time, developing Amendment 7 to the Multispecies FMP. Under Amendment 7, days-at-sea
controls were extended, and any fishing by an EEZ-permitted vessel required use of not less than
6 inch diamond or square mesh in Southern New England east of 72° 30". Framework 27 in 1999
increased the square mesh minimum size to 6.5 inchesin the Gulf of Maine, Georges Bank, and
Southern New England mesh areas. Amendment 9 revised the overfishing definitions for New
England groundfish, and new overfishing definitions for SNE/MA winter flounder were
recommended by SARC 28 (NEFSC 1999).

STOCK STRUCTURE

Although stock groups consist of an assemblage of adjacent estuarine spawning units, the
ASMFC FMP originally defined three coastal management units based on similar growth,
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maturity and seasonal movement patterns: Gulf of Maine, Southern New England and Mid-
Atlantic. Boundaries for atotal of four winter flounder stock units as originally defined in the
ASMFC management plan (Howell et al., 1992) were:

Gulf of Maine: Coastal Maine, New Hampshire, and M assachusetts north of Cape Cod

Southern New England: Coastal Massachusetts east and south of Cape Cod, including
Nantucket Sound, Vineyard Sound, Buzzards Bay, Narragansett Bay, Block Island Sound,
Rhode Island Sound, Rhode Island coastal ponds and eastern Long Island Sound to the
Connecticut River, including Fishers Island Sound, NY.

Mid-Atlantic: Long Island Sound west of the Connecticut River to Montauk Point, NY,
including Gardiners and Peconic Bays, coastal Long Island, NY, coastal New Jersey and
Delaware.

Georges Bank

In the current and three previous assessments (e.g., NEFSC 1996, ASMFC 1998, NEFSC 1999)
the Southern New England and Mid-Atlantic units have been combined into a single stock
complex for assessment purposes. A review of tagging studies for winter flounder (Howell
1996) indicates dispersion (and hence mixing) has occurred between the previously defined
Southern New England and Mid-Atlantic units. Howell (1996) noted that differencesin growth
and maturity among samples from Southern New England to the Mid-Atlantic may reflect
discrete sampling along a gradient of changing growth and maturity rates over the range of a
stock complex. Differencesin growth rates within the Mid-Atlantic unit were observed to be
greater than differences between Mid-Atlantic and Southern New England units (Howell, 1996).
In offshore waters, the length structure of winter flounder caught in NEFSC research surveysis
similar from Southern New England to New Jersey. Most commercial landings are obtained in
these offshore regions (greater than 3 miles from shore).

Stock Boundaries and associated Statistical Areas

The Gulf of Maine stock complex extends along the coast of eastern Maine to Provincetown,
MA, corresponding to NEFSC commercial fishery statistical division 51. Recreational landings
from Maine, New Hampshire and northern Massachusetts (northern half of Barnstable County
and north to New Hampshire border) are associated with this stock complex.

The Southern New England/Mid-Atlantic stock complex extends from the coastal shelf east of
Provincetown, MA southward along the Great South Channel (separating Nantucket Shoals and
Georges Bank) to the southern geographic limits of winter flounder. NEFSC commercial fishery
statistical areas within this boundary are 521 and 526, and statistical divisions 53, 61, 62, and 63.
The corresponding recreational areas are southern Massachusetts (the southern half of Barnstable
County; Dukes, Nantucket and Bristol counties), Rhode Island, Connecticut, New Y ork, New
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Jersey, Delaware, Maryland and Virginiaa. NEFSC survey strataincluded for this stock extend
from the waters of outer Cape Cod to the south and west.

The Georges Bank stock extends eastward of the Great South Channel, including statistical areas
522, 525, and 551-562.

FISHERY DATA

Landings
After reaching an historical peak of 11,977 metric tons (mt) in 1966, then declining through the

1970s, total U.S. commercial landings again peaked at 11,176 mt in 1981, and then steadily
declined to arecord low of 2,159 mt in 1994. Landings have increased since 1994 to 4,448 mt in
2001 (TableB1.1, Figure B1.1). During 1989-1996, an average of 43% of commercia landings
were taken from statistical area 521, 13% from area 526, 13% from area 537, and 11% from area
539, with the remaining landings (20%) obtained from area 538 and divisions 61-62 (Table B1.
2). Since 1993, alarger percentage of the commercial landings has been taken from area 521.
An unusually high proportion of the commercial landings for the stock complex was reported
from NEFSC statistical area 521 in 1997 and 2001, with 62% in 1997 and 56% in 2001. When
considered along with the distribution of survey catches, this factor indicates that the commercial
fishery isfocused on winter flounder along the western side of the Great South Channel. The
primary gear in the fishery isthe otter trawl which accounts for an average of 95% of landings
since 1989. Scallop dredges account for 4%, with handlines, pound nets, fyke nets, and gill nets
each accounting for about 1% of total landings.

Recreational landings reached a peak in 1984 of 5,772 mt but declined substantially thereafter
(Table B1.3, Figure B1.1). Landings have been lessthan 1,000 mt since 1991, with the lowest
estimated landings in 1998 of 290 mt. Landingsin 2001 from the Southern New England/Mid
Atlantic stock complex were 552 mt. The principal mode of fishing is private/rental boats, with
most recreational landings occurring during January to June.

Sampling Intensity

Length samples of winter flounder are available from both the commercial and recreational
landings. In the commercial fishery, annual sampling intensity varied from 63 to 264 mt landed
per 100 lengths measured during 1981-1997 (Table B1.4). Overall sampling intensity was 90 mt
per 100 lengthsin 1998, 75 mt per 100 lengthsin 1999, 59 mt per 100 lengthsin 2000, and 71 mt
per 100 lengthsin 2001 (Table B1.5). In the recreational fishery, annual sampling intensity
varied from 36 to 231 mt landed per 100 Iengths measured during 1981-1997 (Table B1.6).
Overall sampling intensity was 47 mt per 100 lengthsin 1998, 81 mt per 100 lengthsin 1999,
519 mt per 100 lengths in 2000, and 109 mt per 100 lengths in 2001 (Table B1.7).
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Landed Age Compositions

Commercial fishery

In the SARC 21 assessment (NEFSC 1996), numbers at age were estimated for 1985-1993 for
commercia landings, recreational landings, commercial discards, and recreational discards.
Quarterly or half-year commercial age-length samples were applied to corresponding commercial
market category landings at length. Unsampled unclassified landings and landings not
represented in the weighout database (i.e., state canvas landings) were assumed to have the same
age composition as the initial weighout commercial landings at age. Landings at lengths with no
associated age data within the quarter were assigned ages based on age at length from adjacent
guarters. A comparison was undertaken among age data collected from inshore regions (where
the recreational fishery is prosecuted), to determine if all age data were comparable within the
stock complex. Datafor ages 3-5 from New Jersey, Connecticut, Massachusetts and NEFSC
were compared for 1993-1994. Distributions of length at age from New Jersey and Connecticut
were similar, while distributions of length at age from Massachusetts lacked smaller fish at age
(Howell 1996).

In the ASMFC 1998 assessment (ASMFC 1998), the Technical Committee attempted to update
the catch at age matrix for VPA for 1994-1996. Two key market categories of commercial
landings were found to lack port samples. medium fish in the second half of 1995 and large fish
in thefirst half of 1996. In addition, several market categories were poorly sampled: medium
fish in the first and second half-year of 1996, and large fish in the second half of 1995. The
Technical Committee concluded then that the port sampling was insufficient to characterize the
length and age frequency of the commercial landings for 1995-1996, and elected to use a non-age
dependent model (ASPIC) to assess the stock complex (ASMFC 1998).

In the SARC 28 assessment (NEFSC 1999), commercial fishery port samplesfor 1995 and 1996
were supplemented with commercial fishery sea sample length data for the second half of 1995
and 1996, to continue the catch at age series. For the second half-year of 1995, 2,979 sea sample
lengths (unclassified by market category) were used in place of the available 702 port sample
lengths to construct an unclassified length frequency for the second half-year of 1995 landings.
For the first half-year of 1996, 55 sea sample lengths were combined with 752 port sample
lengths to create an unclassified frequency of 807 lengths for the first-half year of 1996 landings.
Also, archived NEFSC research survey and commercial fishery age samples were aged, allowing
extension of the NEFSC survey catch at age series back to 1980 and of the fishery catch at age
matrix back to 1981 (Table B1.4). Since 1997, port sampling has been adequate to develop the
commercial fishery landings at age on a half-year, market category basis across all statistical
areas (TablesB1.5 and B1.10).

Recreational fishery

Recreational landings at length were estimated seasonally (January-June and July-December)
and geographically. Landings were divided into two geographic regions; 1) Massachusetts and
Rhode Island (SNE) and 2) Connecticut and south (MA). For the 1981-1984 period, NEFSC
spring age-length keys were used to age both area length frequencies. For 1985-1996, MADMF
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survey age-length keys were applied to MA-RI data while CTDEP age-length keys were applied
to CT-south data, with the exception of 1993 landings which used a combined NJCT age-length
key. Since 1997, NEFSC spring and fall keys have been used to age all length frequencies
(TablesB1.6, B1.7, and B1.10). For the 1998-1999 recreational catch at age, sample lengths
were applied to catch numbers on an annual basis for the two regions, due to low samples size.
For the 2000-2001 recreational catch at age, sample lengths were applied to catch numbers on an
annual basis for the regions combined, due to low sample sizesin the SNE region (Table B1.7).

Discard estimates and age compositions

Commercial fishery

In the SARC 21 assessment (NEFSC 1996), the Working Group and the SARC concluded that
there were too few Fishery Observer sampled trips in which winter flounder were caught to
adequately characterize the overall ratio of discards to landings in the commercial fishery. The
Fishery Observer sample length frequency data, however, were judged adequate to help
characterize the proportion discarded at length. In the SARC 21 assessment, commercial
discards for 1985 to 1993 were estimated from length frequency data from NEFSC and the
Massachusetts Division of Marine Fisheries (MADMF) bottom trawl surveys, commercial port
sampling of landings at length and Fishery Observer sampling of landings and discard at length.
The method follows an approach described by Mayo et al. (1992). The year was divided into
half year periods. Survey length frequency data (MADMF survey in spring and NEFSC in fall)
were smoothed using a three point moving average, then filtered through a mesh selection ogive
(Simpson 1989) for 4.5 inch mesh (1984-1989), 5 inch mesh (1990-1992, fall 1993) or 5.5 inch
mesh (spring, 1993). The 5.5 inch mesh selection curve was calculated using the 5 inch curve
adjusted to an L, for 5.5 inch mesh. The choice of mesh sizes was based on sizes used in the
yellowtail assessment for southern New England (Rago et al. 1994) and comparison to length
frequencies of commercial landings. The mesh filtering process resulted in a survey length
frequency of retained winter flounder. A logistic regression was used to model the percent
discarded at length from 1989-1992 sea sampling data, and the resulting percentages at length
were applied to the survey numbers at length data to produce the survey-based equivalent of
commercial kept and discarded winter flounder. The 1989-1992 average percentage discard at
length was applied to 1985-1988. The survey numbers per tow at length "kept" were then
regressed against commercia (weighout) numbers landed at length. The linear relationship was
calculated for those lengths common to both length frequencies and fitted with an intercept of
zero. The slope of the regression provided a conversion factor to re-scale the survey "discard"
numbers per tow at length to equivalent commercial numbers at length. The resulting vector of
number of fish discarded at length was multiplied by a discard mortality rate of 50% (as averaged
in Howell et al., 1992) to produce the vector of fish discarded dead at length per half year. The
number of dead discards at length was adjusted by the ratio of weighout landings to total
commercia landings and summed across seasons and lengths (and corresponding weight at
length) to produce the annual total number and weight of commercial fishery discards for 1985-
1993 (Tables B1.10-11, Figure B1.1). Inthe SARC 28 assessment (NEFSC 1999), this same
method using the 4.5 inch mesh ogive and 1989-1992 average discard percentage at length was
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used to estimate commercial fishery discards for 1981-1984. NEFSC spring and fall survey age-
length keys were applied to convert discard length frequencies to age.

During ASMFC Winter Flounder Technical Committee meetings since 1995, the group has
considered the SARC 21 survey length-mesh selection method, NEFSC Fishery Observer data
(OB), and NER Vesseal Trip Report (VTR) data as sources of information to use in the
estimation of commercial fishery discards, with afocus on the latter two sources. The
Committee examined the characteristics of both the Fishery Observer and VTR discard data
(number of trip samples, frequency distributions of discards to landings ratio per trip, mean and
variance of annual half-year discards to landings ratio), and concluded that the VTR mean
discard to landed ratio aggregated over all tripsin annua half-year season strata (January to June,
July to December) provided the most reliable data from which to estimate commercial fishery
discards. VTR trawl gear fishery discards to landings ratios on a half-year basis (January to June;
July to December) were applied to corresponding commercia fishery landings (all gears) to
estimate discardsin weight (Table B1.8, Figure B1.1). The Fishery Observer length frequency
samples were judged adequate to directly characterize the proportion discarded at length (Table
B1.9). The sample proportion at length, converted to weight, was used to convert the discard
estimate in weight to numbers at length. Asin the SARC 28 assessment (NEFSC 1999), the
resulting number of fish discarded at length was multiplied by a discard mortality rate of 50% (as
averaged in Howell et al., 1992) to produce the number of fish discarded dead at length. For
1998, discard estimates at |length were made by half-year; for 1999-2001, samples length were
applied on an annual basis due to low sample sizes (Table B1.9). NEFSC Spring and Fall survey
age-length keys were used to convert the discard length frequency to age (Table B1.10).

Recreational fishery

A discard mortality of 15% was assumed for recreational discards (B2 category from MRFSS
data), as assumed in Howell et al. (1992). Discard losses peaked in 1984-1985 at 0.7 million fish
Discards have since declined reaching alow in 1999 of 62,000 fish. In 2001, 81,000 fish were
estimated to have been discarded (Table B1.3). Inthe SARC 21 assessment (NEFSC 1996),
recreational discards for 1985-1993 were assumed to have the same average weight per fish as
spring commercial discards, providing estimates of the total weight of recreational discards
ranging from 15 mt in 1992 to 230 mt in 1985. Estimates of recreational discard at age for 1985-
1993 were developed using state survey length and age datain a manner similar to that for the
commercia discard estimates (Tables B1.10-11; see Gibson (1996) for complete description of
computation of 1985-1993 recreational discard numbers at length and age).

The SARC was unable to apply the 1985-1993 method to the 1994-1997 or 1981-1984 periods
for the SARC 28 assessment, due to data availability problems (NEFSC 1999). Instead, for
1994-1997, the average proportion at age in the 1991-1993 recreational discard was used to
apportion the recreational fishery estimate of discard in numbersto length and age. These
discards at age were assumed to have the same mean weight as the landed portion at the same
ages, and so this method probably slightly overestimates the discard in weight. For 1981-1984,
before implementation of the 12 inch (30 cm) minimum landing size in most states (which
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encompasses fish up to age 3), it was assumed that all recreational discard would be age 1 and
age 2 fish, and so the discard was allocated to ages 1 and 2 in the same relative proportion as
those in the landings, and assumed to have the same mean weight at age. SARC 28 (NEFSC
1999) concluded that since the magnitude of the recreational discard isrelatively small
compared to the total landings and commercial discards, error in estimation of recreational
discard at age due to different methods over the time series and/or error is allocation anong ages
1 and 2 would have aminimal effect in terms of estimation of population sizes in the VPA.

Since 1997, irregular sampling of the recreational fisheries by state fisheries agencies has
indicated that the discard is usualy of fish below the minimum landing size of 12 inches (30 cm).
For 1998-2001, the recreational discard has been assumed to have the same length frequency as
the landed portion of the catch below 12 inches, and so is still predominantly ages 1, 2, and 3
fish. Aswith the recreationa landings, sample lengths were applied to catch numbers on an
annual basis for the two regions for 1998-1999, and on an annual basis for the regions combined
for 2000-2001. The recreational discard for 1998-2001 is aged using NEFSC survey spring and
fal keys (Table B1.10).

Mean Weights at Age in the Catch

Mean weights at age were determined for the landings and discards in the commercia and
recreational fisheries. Length frequencies (cm) for each component were converted to weight
(kg) using length-weight equations derived from NEFSC survey samples:

Spring surveys.  wt = 0.00000997 * length 30%2%
Fal surveys:  wt= 0.00000925 * length 205

The equations from the spring and fall surveys were applied to catches during the corresponding
time periods. The annual mean weights at age from the commercia and recreational fisheries
were used in the virtual population analysis and yield per recruit calculations.

Total Catch

Estimates of the total catch of winter flounder during 1981-2001 are presented in Table B1.11.
These estimates include commercia and recreational landings and discards. The total catch
during this period has varied from a high of 15,788 mt (34.6 million fish) in 1984 to alow of
3,095 mt (3.6 million fish) in 1994. The total catch has increased since 1995 to 5,102 mt (9.0
million fish) in 2001 (Table B1.11, Figure B1.1). Total catch and mean weights at age as
aggregated for input to the VPA (ages 1-7+) are presented in Tables B1.12-13, and Figures B1.2-
3.

RESEARCH SURVEY ABUNDANCE AND BIOMASSINDICES

State and federal surveys were evaluated as fishery independent indices of winter flounder
abundance and biomass. Survey methods (with the exception of Rhode Island and the young-of-
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year surveys) are reviewed in the proceedings of a 1989 trawl survey workshop sponsored by the
ASMFC (Azarovitz et al., 1989).

NEFSC

Mean weight and number per tow abundance indices were determined from fall (1963-2001) and
spring (1968-2002) NEFSC bottom trawl surveys. Indices from the spring and fall surveys were
based on tows in offshore strata 1-12, 25, and 69-76 and inshore strata 1-29 and 45-56. Spring
indices prior to 1973 and fall indices prior to 1972 do not include inshore strata. 1n addition,
offshore surveys from 1963-1966 were not conducted south of Hudson Canyon.

A new series of NEFSC winter trawl surveys was begun in February 1992 specifically to provide
improved indices of abundance for flatfish, including winter flounder. A modified 36 Y ankee
trawl isused in the winter survey that differs from the standard trawl employed during the spring
and fall surveysin that 1) long trawl sweeps (wires) are added before the trawl doors, to better
herd fish to the mouth of the net, and 2) the large rollers used on the standard gear are absent, and
only achain "tickler" and small spacing "cookies' are present on the footrope. Thisgear is
intended to better target flatfish than the gear used in the spring and fall surveys. The
geographical coverage of the winter survey is more limited than the spring and fall surveys, due
to time limitations and the use of the flatfish net. Inshore strata and offshore deep strata are
irregularly sampled, strata east of the Great South Channel are irregularly sampled, and the Gulf
of Maine has never been sampled. For winter flounder, the winter survey indices include
offshore strata 1-2, 5-6, 9-10, 69, and 73; generally the offshore between 27 to 110 meters depth
(15 to 60 fathoms).

Mean weight per tow and number per tow indices for the spring, fall, and winter time seriesare
presented in Table B1.14. Indices dropped from the beginning of the time series in the 1960s to
alow point in the early to mid- 1970s, then rose to a peak by the early 1980s. Following several
years of high indices, abundance once again declined to below the low levels of the 1970s.
NEFSC survey indices reached near- or record low levels for the time series in the late 1980s-
1990s. Indices from the three survey series generally increased during 1993-1998/1999, but
have since declined (Figure B1.4).

M assachusetts

The Massachusetts Division of Marine Fisheries (MADMF) spring survey from 1978-2001 was
used to characterize the abundance of winter flounder. Survey areas from east and south of Cape
Cod were used in the analysis (strata 11-21). The MADMF mean number per tow indices
steadily declined from a high value of 53.79 in 1979 to alow of 10.66 in 1991, and then
increased to 30-40 fish per tow during 1995-1998, before falling again to 16.00 in 2001. Mean
weight per tow indices have varied in asimilar manner over the time series, ranging from 15-20
kg/tow in the early 1980s to about 5 kg/tow during 2000-2001 (Tables B1.15-16, Figure B1.4).

The MADMF also conducts an annual juvenile winter flounder seine survey during June. The
survey has been conducted since 1975 in coastal ponds and estuaries. Theindex has shown a

148 36" SAW Consensus Summary



general decline in production, with a high of 0.60 fish per haul in 1977 to alow of 0.07 fish per
haul in 1993. The 1997 value was 0.39 fish per haul, and has since declined to 0.10 in 2002
(Table B1.17, Figure B1.5).

Rhode Island

The Rhode Island Division of Fish and Wildlife (RIDFW) conducts a number of research
surveysin Narragansett Bay and Rhode Island coastal waters. A seasonal trawl survey was
initiated in 1979 to monitor finfish stocks in Narragansett Bay, Rhode Island Sound and Block
Island Sound. The survey employs a stratified random design and collects length, weight, and
abundance information. Survey results are expressed as un-weighted catch per tow (Tables
B1.15-16). Spring survey indices from 1979-2001 showed a steady decline from high values
during 1979-1981 (12-13 kg per tow, 63-88 fish per tow) to alow of 0.22 kg per tow and 2.92
fish per tow in 1993. Spring indices increased to 5.83 kg per tow and 31.78 fish per tow in
1995, before declining again to 3.56 kg per tow and 12.49 fish per tow in 2001 (Figure B1. 4).
Fall survey indices show simliar trends, with peak abundance and biomass during the early and
mid 1980s, a decline to low valuesin the mid-1990s, some rebound during 1995-1997, and a
recent decline (Tables B1.15-16).

A juvenile finfish beach seine survey, conducted from June to October since 1986, takes monthly
samples at 17 fixed stations in Narragansett Bay. This seine survey provides an index of young-
of-year winter flounder. The index shows a great deal of annual variability, although in recent
years there have been consistently high levels of recruitment. The index of the 2000 year classis
the highest of the time series (Table B1.17, Figure B1.5).

Connecticut

The Connecticut Department of Environmental Protection (CTDEP) Long Island Sound Trawl
Survey (1984-present) uses a stratified-random design to sample Connecticut and New Y ork
waters of the Sound from Groton to Norwalk. Forty sites are sampled monthly (Apr-June, Sept-
Oct) across three sediment (mud, sand , transitional) and four depth intervals (<30 ft, 30-60 ft,
60-90 ft, 90+ft). A 14 m otter trawl with 51 mm codend is towed for 30 min at 3.5 ktsfrom a
15.2 m research vessdl.

Winter flounder abundance indices are based on April and May sampling. Winter flounder are
counted and measured from each tow. Since 1992 composite biomass (0.1kg) has also been
recorded from each tow. Otoliths are collected for aging each spring. Aging samples are stratified
by month, area (east/west) and size. Subsamples of 5-7 fish per centimeter are collected from fish
up to 36 cm and all fish over 36 cm are retained for aging. Aged fish are measured and weighed
in the lab and gonad condition is recorded. Gonad weights were also recorded in some years. In
recent years approximately 800 flounder have been aged annually. Otoliths are generally aged
whole, however larger fish and difficult bones are sectioned for reading. Indices at age are
calculated as a proportion of the overall index. Age length keys are applied by area (east-west)
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and year where possible and any remaining unaged fish are aged using a pooled arealyear key as
necessary.

CTDEP indices exhibited several years of high values between 1988 and 1991, declined to a
minimum in 1995, and have since increased to about one-half the time series average during
2000-2002 (Tables B1.15-16, Figure B1.4). A separate young of the year survey index shows
above average recruitment during 1994-1996, and below average recruitement since. The 2001
year classindex isthe smallest of the time series (Table B1.17, Figure B1.5).

New York

The New Y ork Department of Environmental Conservation (NY DEC) has conducted a small-
mesh trawl survey in Peconic Bay since 1985. Winter flounder indices for ages 0 and 1 were
evaluated for trends in winter flounder abundance (Tables B1.16-17, Figure B1.5). Young of the
year indices have increased in recent years from 0.7 in 1985 to the 1993 index of 4.7 and 1996
index of 3.80. The 1992 index indicated the strongest recent year class with an index of 11.4. The
corresponding age 1 indices also indicated strong 1992, 1993, and 1996 year classes.

New Jersey
The New Jersey Division of Fish, Game and Wildlife (NJDFW) has conducted a bottom trawl

survey in near-shore ocean waters of the state since 1989, and in inshore waters in the Shark and
Manasguan Rivers since 1995. Ocean survey samples are collected via a stratified random

bottom trawl survey. Surveys are usually conducted in January, April, June, August, and October.
Inshore samples are collected via a random station trawl survey in the main channel of the Shark
and Manasquan Rivers. Sampling is conducted in March, April and May and results are pooled to
calculate mean number per tow indices. Aging of NJDFW samples started in 1993. During both
surveys, a sub-sample of fish are aged(fish are aged from April ocean survey only). Age/length
keys are constructed, and all lengths are transformed to ages by applying all lengths to the
age/length keys. Number at each age are divided by the number of tows to derive catch at age per
tow.

Ocean survey indices (mean number per tow in April) tended to decline between 1989 and 1993,
and have been quite variable since 1994, with atime series low in 1996, increasing to above the
time series mean in 2002 (Tables B1.15-16, Figures B1.4-5). River survey indices exhibit no
trend over the short time series (Table B1.16, Figure B1.5).

Delaware

The Delaware Division of Fish and Game (DEDFG) conducts monthly surveys from April to
October using a 16 ft. semi-balloon otter trawl with a 0.5 inch stretch mesh liner. Anindex of
young-of-year winter flounder was devel oped from stations sampled within Indian River and
Rehoboth Bays. The re-transformed annual geometric means, presented in Table B1.17, indicate
variable annual recruitment with alarge year classin 1990. The 1994 index indicates above
average recruitment (Table B1.17, Figure B1.5).
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ESTIMATESOF MORTALITY AND STOCK SIZE

Natural Mortality and Maturity

Instantaneous natural mortality (M) for winter flounder was assumed to be 0.20 and constant
across ages. Commercial catch at age included fish to age 14, under conditions of relatively high
fishing mortality. If M =0.25, less than 5% of the population would reach age 12 under
conditions of no fishing mortality. Therefore, the SARC judged that M = 0.20, which represents
amaximum age of 15, was representative of the stock complex throughout its range.

In the SARC 28 review of the SNE/MA winter flounder stock assessment (NEFSC 1999), the
SARC recommended re-examination of the maturity schedule used in the yield per recruit (Y PR)
and virtual population analyses (VPA) to incorporate any recent research results. The SARC 28
and previous assessments used the maturity schedule as published in O’ Brien et al. (1993) for
winter flounder south of Cape Cod, based on data from the MADMF spring trawl survey for
strata 11-21 (state waters east of Cape Cod, Nantucket sound, Vineyard Sound, and Buzzards
Bay) sampled during 1985-1989 (n = 301 males, n = 398 females). Those data provided estimates
of lengths and ages of 50% maturity of 29.0 cm and 3.3 yr for males, and 27.6 cm and 3.0 yr for
females, and the following estimated proportions mature at age. The female schedule (with the
proportion at age 2 rounded down to 0.00) was used in the SARC 28 assessment YPR and VPA
(NEFSC 1999).

Age 1 2 3 4 5 6 7+
Males 0.00 0.04 0.32 0.83 0.98 1.00 1.00
Females 0.00 0.06 0.53 0.95 1.00 1.00 1.00

In response to the SARC 28 recommendation, the SARC has examined NEFSC spring trawl
survey data over the 1981-2001 period in an attempt to better characterize the maturity
characteristics of the SNE/MA winter flounder stock complex. Data from the NEFSC survey
included those judged in the SARC 28 assessment to comprise the SNE/MA complex from
Delaware Bay to Nantucket Shoals: NEFSC offshore strata 1-12, 25 and 69-76, and inshore strata
1-29, 45-46. Note that thisis amuch larger geographic area than that included in the MADMF
survey dataused in O'Brien et a. (1993). Datawere analyzed in 5-6 year blocks (1981-1985,
1986-1990, 1991-1995, and 1996-2001) and for the entire time period (1981-2001), for each sex
and combined sexes. Observed proportions mature at age were tabulated, and from those data
maturity ogives at length and age were calculated to provide estimated proportions mature at age.

In general, the NEFSC maturity data indicated earlier maturity than the MADMF data, with
L50% values ranging from 22-25 cm, rather than from 28-29 cm, and with ~50% maturity for age
2 fish, rather than ~50% maturity for age 3 fish. To investigate the apparent inconsistency
between the MADMF and NEFSC maturity data, the SARC compared the two data sets over the
same time periods (1985-1989, 1990-1995, 1996-2001) for common/adjacent survey strata
(MADMEF strata 11-12; NEFSC inshore strata 50-56 and offshore strata 10-12 and 25). Note that
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the MAMDF data now have about 160 observations for the 1985-1989 period that were added
subsequent to the O’'Brien et a. (1993) work. For comparable time periods and geographic areas,
the NEFSC maturity data still consistently indicated a smaller size and younger age of 50%
maturity than the MADMF data. NEFSC L50% and A50% values range from 22-26 cm and
about 2.0 yr, while the MADMF values range from 27-30 cm and about 3.0 yr. The differencein
values from this comparison was not as large as for the full NEFSC data set extending southward
to Delaware Bay, which incorporates components of the stock complex that mature at smaller
sizes and younger ages. However, the difference is still nearly afull age class difference at 50%
maturity.

Given that both length and age vary in the same direction, it seems unlikely that the differences
could be attributed to aging differences between the two data sets. Since the MADMF and
NEFSC geographic areas in this comparison do not match exactly, the difference in maturity
rates may be due to the extension of the NEFSC strata to somewhat deeper waters inhabited by
fish that mature at a smaller size and younger age (inclusion of fish in offshore strata were
necessary for sufficient sample size). Alternatively, for the size range of fish in question (20 to
30 cm length), it may be that immature and mature fish are segregated by area, with mature fish
in that size interval tending to occupy inshore areas during the spring, with immature fish tending
to remain offshore. Finally, there may be differences in the accuracy and consistency of
interpretation of maturity stage between MADMF and NEFSC survey staff.

The SARC considered these data and analyses and the possible causes for the noted
inconsistencies, and concluded that more detailed spatial and temporal analyses are needed
before revisions to the maturity schedule can be adopted. Therefore, the maturity at age schedule
used in the SARC 28 assessment (see above) has been retained for this assessment.

Total Mortality from Mark and Recapture Data

Total mortality in two components of the stock were evaluated using recent tag and recapture
data. Northeast Utilities Co. marked and recaptured winter flounder in eastern Long Island
Sound from 1983-1998 and the RIDFW has conducted winter flounder tagging programs in
Narragansett Bay from 1986-1990 and again from 1996-1998. Mortality estimates were made by
maximum likelihood methods using the Brownie class of survivorship models (Brownie et al.
1985). Average estimates of fishing mortality for Long Island Sound averaged 0.59 from 1984-
1988 and 0.77 from 1989-1993, and 0.65 from 1993-1996. Fishing mortality in 1996 was
estimated to be 0.56. Narragansett Bay estimates of fishing mortality ranged from 0.81 to 1.92
and averaged 1.19 from 1986 to 1989. The most recent tag releases in Narragansett Bay indicate
that F had dropped to 0.37 in 1996-1997.

Virtual Population Analysis

Tuning

The Virtual Population Analysis (VPA) was tuned (calibrated) using the NEFSC Woods Hole
Fisheries Assessment Compilation Toolbox (FACT) version 1.50 of the ADAPT VPA (Conser
and Powers 1990). Abundanceindices at age (Tables B1.18-25) were available from several
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bottom trawl surveys: NEFSC spring bottom trawl ages 1-7+, NEFSC fall ages 1-5 (advanced to
tune January 1 abundance of ages 2-6), NEFSC winter ages 1-5, MADMF spring ages 1-7+,
RIDFW fall seine age 0 (advanced to tune age-1), RIDFW spring ages 1-7+, CTDEP spring ages
1-7+, NYDEC age 0 (advanced to tune age-1) and age-1, MADMF summer seine index of age-0
(advanced to tune age-1), DEDFG juvenile trawl survey age-0 (advanced to tune age-1), NJDFW
Ocean trawl survey ages 1-7+, and NJDFW River trawl survey ages 1-7+. The indices from the
NEFSC winter trawl survey, NYDEC, and NJDFW were included in the VPA tuning for the first
time. Survey indices were selected for inclusion in VPA tuning based on consideration of the
partial variancein aVPA trial runincluding al indices, residual error patterns from the various
trail runs, and on the significance of the correlation among indices and with VVPA abundance
estimates from the trial run including all indices.

The SARC considered eight different configurations of tuning indices. In general, tuning indices
were excluded if they exhibited high partial variance (indicating a lack of fit within the VPA
model) and low correlation with other indices with similar spatial and temporal characteristics
and with the VPA estimates of 2002 stock size. Run W36ALL wastheinitial tria including all
indices. Run W36_28 used the same suite of indices as that selected for the SARC 28 VPA
(NEFSC 1999), and therefore did not include new indices available from the NEFSC Winter
trawl survey, the NYDEC indices, or the two NJDFW index series. Run W36_1 excluded eight
indices with high partial variance within the VPA and low correlation with other indices and/or
the VPA estimates of stock size, resulting in improvements both in overal fit (Mean Square
Residual (MSR) reduced by 14%) and in the precision of the stock size estimates, relative to the
W36ALL configuration. Run W36_2 dropped an additional seven indices from the W36_1
configuration, resulting in further improvementsin fit (21% improvement over run W36_1) and
precision. Thiswas the run adopted as final by the SARC, and is the basis for all further analyses
(Table B1.26).

Run W36_3 dropped an additional two indices (from W36_2) to exam the trade-off between
overall model fit (MSR) and the precision of the 2002 stock size estimates as degrees of freedom
were further reduced. The SARC concluded that the improvement of run W36_3 in overall fit
(7%) was balanced by the decrease in precision at ages 6 and 7+, and so retained run W36_2 as
final. Two additional runs excluded all state agency indices (W36NEC) and excluded all
NEFSC indices (W36STATE). The W36NEC exhibited a better fit than the W36_2 run, but
much lower precision of the 2002 stock size estimates, reflecting the fewer degrees of freedom
available. The W36STATE run exhibited the poorest fit of the eight considered, along with the
lowest precision of the 2002 stock sizes at ages 4 and older. Run W36 _28 provided results
intermediate to those from the W36_2 and W36STATE runs. Finaly, run W36 _2IR wasthe
same as run W36_2, but incorporated the iterative re-weighting option of the VPA tuning, which
in a second step of tuning gives more influence to indices that fit best within the analysis (tuning
weight in inverse proportion to initia fitted variance). The W36_2IR results were very similar to
those of runsW36_2 and W36_3 (Figure B1.6).
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Stock size estimates for 2002 in the final W36_2 calibration were moderately precise (initial
coefficients of variation ranged from 0.21 at age-3 t0 0.38 at age-1). Nearly al surveys had years
in which all observations deviated from predicted values in the same direction. For example,
most surveys exhibited blocks of negative residuals during the late 1980s, and then blocks of
positive residuals during the mid to late 1990s, when residuals for all ages are summed within
year and survey series. Residuals by age exhibit a similar pattern of blocking, and a tendency for
blocks of positive residuals at younger ages during the mid-1990s to move to older ageslater in
the VPA time series. This pattern of residuals (i.e., overestimation of stock size by the surveys
during the mid-to late 1990s) is reflective of the retrospective pattern of VPA estimates evident
for terminal years 1995-1999 (see the following Retrospective Analysis section). The
correlation analysis of tuning indices also indicated that there are strong year effectsin survey
indices, due to annual distribution patterns or local recruitment events. However, in concert, the
SARC concluded that the surveys appear to provide geographically balanced tuning.

Exploitation Pattern

The exploitation pattern has been variable from year to year, but with the exception of 1996-
1997, age-4 fish have been 80%-100% recruited since 1993 (Table B1.26). The SARC noted a
recent tendency for partial recruitment at age to decrease substantially at ages5 and 6 in the
terminal year, but further noted that the retrospective analysis indicates that this tendency does
not persist, with the expected, flat-topped partial recruitment pattern becoming evident as the
VPA converges. For this reason, the average exploitation pattern to be used in yield per recruit
analysis and stock projections was calculated as the geometric mean fishing mortality rates for
1998-2000, normalized to age 4. The resulting pattern indicates 1% recruitment at age-1, 27% at
age-2 and 75% at age-3. For purposes of yield per recruit and stock projections, full (100%)
recruitment was assumed at ages 4 and older. For consistency with the partia recruitment
averages, mean weights at age in the landings, discards, and spawning stock biomass were also
averaged over 1998-2000.

Fishing Mortality, Spawning Sock Biomass, and Recruitment

During 1981-1993, fishing mortality (fully recruited F, ages 4-5) has varied between 0.4 (1982)
and 1.4 (1988), and was as high as 1.2 as recently as 1997. Fishing mortality has been in the
range of 0.5-0.6 during 1999-2001 (Table B1.26, Figure B1.7). Accounting for the uncertainty
of the 2001 estimate, there is an 80% probability that F in 1997 was between 0.44 and 0.58
(Figure B1.8).

SSB declined from 14,800 mt in 1983 to arecord low of 2,700 mt in 1994. SSB has increased
since 1994 to 7,600 mt in 2001 (Table B1.26, Figure B1.9). Accounting for the uncertainty of
the 2001 estimate, there is an 80% probability that SSB in 2001 was between 6,800 mt and 8,400
mt (Figure B1.8). Recruitment declined from 62.9 million age-1 fishin 1981 to 7.8 millionin
1992. Recruitment then averaged 14.7 million fish during 1993-2001, below the VPA time
series average of 23.9 million. The 2001 year classis estimated to be the smallest in 22 years, at
only 5.7 million fish (Table B1.26, Figure B1.9).
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Retrospective analysis

A retrospective analysis of the VPA was conducted back to aterminal catch year of 1997.

The VPA exhibits aretrospective pattern of underestimation of F and overestimation of SSB
during the late 1990s. The most likely cause of this pattern is a combination of factorsincluding
under-reporting of the landings, mis-classification of the landings by stock area, and
underestimation of the discards. For 1995-1999, retrospective fishing mortality rates
underestimate the current values by an average of 128%, ranging from 232% for 1997 to 44% for
1995. The pattern reversed for 2000 (i.e., F was overestimated), and fishing mortality appears to
have been overestimated for 2000 by 7%. The retrospective pattern for spawning stock biomass
has been a tendency for overestimation since 1991. The overestimation of SSB averaged 76%
from 1995-1999, and was largest for the 1997 and 1998 terminal years (115% and 98%
overestimation). The retrospective estimation of age-1 recruits indicated a tendency for
overestimation during 1993-2000, with recruitment apparently underestimated for 2001 (2000
year class, Table B1.26, Figure B1.10).

Precision of Stock Sze, F, and SSB estimates

The precision of the 2002 stock size, fishing mortality at age in 2001, and SSB estimates from
VPA was evaluated using bootstrap techniques (Efron 1982). Five hundred bootstrap iterations
were realized in which errors (differences between predicted and observed survey values) were
resampled. Estimates of precision and bias are presented in Table B1.27. Bootstrap estimates of
stock size at age indicate low bias (<6%) for ages 1-7+ and bootstrap standard errors provide
stock size CVsranging from 18% at age 3 to 34% at age 1.

Bootstrapped estimates of spawning stock biomass indicate a CV of 9%, with low bias (bootstrap
mean estimate of spawning stock biomass of 7,705 mt compared with VPA estimate of 7,643 mt;
Table B1.27). Thereisan 80% probability that spawning stock in 2001 was between 6,800 mt
and 8,400 mt (Figure B1.8).

The bootstrap estimates of standard error associated with fishing mortality rates at age indicate
good precision. Coefficients of variation for F estimates ranged from 16% at age 3 to 21% at
ages 1, 6 and 7+ (Table B1.27). Thereisan 80% probability that fully recruited F for ages4-5in
2001 was between 0.44 and 0.58 (Figure B1.8).

BIOLOGICAL REFERENCE POINTS

Yield and Spawning Stock Biomass per Recruit; Stock-recruitment model

NEFSC (2002) re-estimated the biological reference points for SNE/MA winter flounder in 2002
using yield and SSB per recruit (Thompson and Bell 1936) and Beverton-Holt stock-recruitment
models (Beverton and Holt 1957, Brodziak et al. 2001, Mace and Doonan 1988) based on the
SARC 28 assessment (NEFSC 1999). Theyield and SSB per recruit analyses indicate that F,y, =
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0.21 and FO.1 = 0.25 (Figure B1.11). The parametric stock-recruitment model indicated that
MSY = 10,600 mt, F,, = 0.32, and SSB,,,, = 30,100 mt (Figure B1.12).

Biological reference points estimated in NEFSC (2002) were updated by the SARC with the
partia recruitment pattern and mean weights at age for 1998-2000 (as noted earlier, the 2001
estimates were not included in the averages due to the retrospective variability of the partial
recruitment pattern in the terminal year of the VPA). Given the stability of the input data to these
analyses and the consistency of the results with the previous work, the SARC elected to retain the
NEFSC (2002) estimates of biological reference points for this assessment. The SARC
recommends that these parametric stock-recruitment model reference points be adopted as the
basis for the ASMFC and NEFMC FMP overfishing definitions.

PROJECTIONS FOR 2002-2013

Stochastic projections were made based on 500 bootstrapped VPA redlizations of stock sizein
numbers at agein 2002. The stochastic forecasts only incorporate uncertainty in 2002 stock
sizes due to survey variability, assume current discard to landings proportions, and are not
adjusted for the retrospective pattern in VPA stock size estimates. Partial recruitment to the
fishery and percentage discarded were estimated as the geometric mean of VPA estimates for
1998-2000. The 2001 estimates were not included in the averages due to the retrospective
variability of the partial recruitment pattern in the termina year of the VPA. For consistency
with the partial recruitment averages, mean weights at age in the stock, landings, and discards
were similarly estimated as the weighted (by number landed) geometric mean weight at age from
1998-2000. Age-1 recruitment levelsin 2003 and later years are estimated from the stochastic,
parametric stock-recruitment relationship estimated in NEFSC (2002). Projections were made
through 2013 to respond both to the ASMFC terms of reference and more recent NEFMC Plan
Development Team requirements.

If Fin 2002 is assumed to be 15% less than F in 2001 (F2002 = 0.43), due to the impact of
management measures implemented in response to court orders during 2002, then landings are
expected to be about 3,000 mt in 2002. At thisreduced F, spawning stock biomass is projected
to fall to 5,900 mt in 2002. Given F = 0.43in 2002, afishing mortality rate of Freb = 0.24 will be
necessary to rebuild the spawning stock to 30,100 mt by 2013 with 50% probability (Table
B1.28, Figure B1.13).

POTENTIAL SENSITIVITY OF VPA ESTIMATESTO HYPOTHETICAL NEFSC
SURVEY ADJUSTMENTS
Acting on the advice of industry members, NEFSC staff inspected the trawl cables (warp) on the

NOAA Ship Albatross 1V' s sampling equipment on September 3, 2002. It was determined that
the marks on the cable attaching scientific survey gear to the vessel were not at true 50 m length
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intervals they are intended to indicate. The marks are used by the vessel crew to determine how
much cable is deployed. The cable was most recently replaced in February 2000, and used in
eight bottom trawl surveys, beginning with Winter 2000 and ending with Spring 2002.

Therefore, it islikely that at times more cable was deployed on one side of the NEFSC trawl
survey net than on the other. Thisisamatter of inches at shorter lengths, and more pronounced
as more cableis deployed. For example, with 100 m (328 ft) of cable deployed, just under 1 inch
more cable was out on one side; at 300 m (984 ft) the difference was just under 6 ft. Of all tows
made in the surveys, 75% deploy 300 m of cable or less. Asaresult, the NEFSC trawl survey
gear may have fished differently during the Winter 2000 through Spring 2002 survey compared
to prior surveys, and the data collected (catch per tow, for example) may have been influenced in
away that should be accounted for.

During September 24-27, 2002, video and net sensor equipment were used in experimental tows
to both directly and numerically document net performance. Individuals from the region's
commercial industry and the fishery management councils were part of the scientific crew during
these observations. During October 2-3, 2002, aworkshop was convened to examine the data
collected and produce a report. The workshop was open to the public, with invited members to
include scientists familiar with fishery survey practices, commercia fishermen and gear
providers, the region's fishery management councils. As of thiswriting, the workshop wasin
progress, and was expected to produce a report detailing correction factors that can then be used
in adjusting the NEFRSC survey indices used in this assessment, if needed.

In the interim, to examine the potential sensitivity of the SNE/MA winter flounder VPA to such
corrections, hypothetical adjustments have been applied to the NEFSC winter, spring, and fall
survey indices used in the SNE/MA winter flounder VPA. NEFSC indices from the Winter 2000
through Spring 2002 surveys were increased by 10%, 25%, and 100% to explore arange of the
potential positive adjustments to the indices that might be necessary to account for reduced catch
efficiency of the NEFSC survey gear during those surveys. The effect is nearly linear, with Fin
2001 ranging from 0.51 for the baseline, W36_2 VPA to 0.36 for the VPA with all NEFSC
survey indices increased by 100% (doubled); SSB in 2001 ranged from 7,600 mt for the baseline
to 11,300 mt for NEFSC indices increased 100%. In all cases, the fishing mortality rate
remained above Fmsy, and SSB remained below one-half Bmsy (Figure B1.14).

CONCLUSIONS

The Southern New England/Mid-Atlantic winter flounder stock complex is overfished and
overfishing is occurring (Figure B1.15). Fully recruited fishing mortality in 2001 was 0.51
(exploitation rate = 37%), about 60% above Fmsy =0.32. The current VPA indicates thereis an
80% chance that the 2001 F was between 0.44 and 0.58. Spawning stock biomass was estimated
to be 7,600 mt in 2001, about 25% of SSBmsy = 30,100 mt. There is an 80% chance that the
spawning stock biomass was between 6,800 mt and 8,400 mt in 2001.
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The current assessment provides a much more pessimistic evaluation of stock status than the
SARC 28 assessment in 1998 (NEFSC 1999). Thisis mainly due to the retrospective pattern of
underestimating F and overestimating SSB in the current VPA. However, while the SNE/MA
winter flounder VPA provides uncertain estimates of current F and SSB, it provides a better
determination of stock status than reliance on survey indices alone. Managers should recognize
that given the estimation uncertainty in the assessment, current fishing mortality rates are likely
much higher than the 2001 estimate of 0.51, potentially by nearly 100%. Current SSB may in
turn be substantially overestimated.

Spawning stock biomass declined substantially from 13,000-14,000 mt during the early 1980s to
2,700 mt during 1994-1996. SSB has increased since the mid 1990s to about 7,600 mt in 2001
due to reduced fishing mortality rates since 1997. Recruitment to the stock has been below
average since 1989, and early indications are that the 2001 year classis the smallest in 22 years.
Forecasts indicate that it will be necessary to reduce the fishing mortality rate to Freb =0.24 in
2003 and later years to rebuild to spawning stock to the target (SSBmsy = 30,100 mt) by 2013
with 50% probability.

The SARC elected to retain the NEFSC (2002) estimates of biological reference points for
SNE/MA winter flounder for this assessment. The SARC recommends that these parametric
stock-recruitment model reference points be adopted as the basis for the ASMFC and NEFMC
FMP overfishing definitions. These reference points are a technical improvement over the
ASMFC'’ syield per recruit reference points, as they include the estimates of Bmsy, MSY, and
Fmsy required by the Sustainable Fisheries Act of 1996.

SARC COMMENTS

The SARC noted that while three of the major research recommendations from the SARC 28
assessment had been addressed, three more dealing mainly with the estimates of fishery discards
remain unresolved, and should be addressed before the next assessment. The SARC discussed
the use of surveys with different recent trends for tuning the VPA. A VPA run using only
NEFSC surveys produced a more optimistic view of stock status than arun using only State
indices. It was noted that the different trends among State surveys are likely tracking real trends
in different portions of the stock complex. Therefore, combining the indices on a spatial scale or
weighting them by survey area before tuning the VPA should be explored. The SARC reviewed
arun using iterative re-weighting of the indices, which provided results very similar to the fina,
accepted VPA.

The SARC discussed the process of selecting indices used to tune the VPA, because the current
VPA includes three new tuning series for ages 1-7+ (NEFSC winter, NJDFW river, and NJDFW
ocean) and two more recruitment indices (NY DEC) not available for the SARC 28 assessment.
The SARC reviewed aVPA run using the same suite of indices asin the last assessment (SARC
28) to determine how the addition of the new series had influenced the VPA results. That run
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provided results similar to the final VPA. An examination of the utility of a randomization test
on survey indices for determining the influence of the indices on VPA results could be
informative.

The SARC noted that the current assessment provides a much more pessimistic evaluation of
stock status than the SARC 28 assessment in 1998 (NEFSC 1999). Thisis mainly due to the
retrospective pattern of underestimating F and overestimating SSB in the current VPA. It was
noted that an increase in the catchability of the survey could produce the observed retrospective
pattern. However, there was no reason to suspect an increase in the catchability of the NEFSC
and State research surveys used in the VPA tuning. The mis-classification of landings by stock
area could also be a cause of the retrospective pattern. However, the SARC noted asimilar
retrospective pattern in the Gulf of Maine winter flounder assessment, suggesting that significant
SNE-MA landings had not been mis-classified into the Gulf of Maine stock area. An
underestimation of the discarded proportion of the catch could also produce the observed
retrospective pattern. The use of VTR datain estimating commercial fishery discardsis a source
of uncertainty. Possible significant discarding in the commercial scallop dredge fishery was
noted, but current data provide generally small (less than the trawl fishery) and extremely
variable estimates of winter flounder discards in the dredge fishery. Finally, the observed
retrospective pattern might be caused by under-reporting or underestimation of the commercial or
recreational landings. Given the retrospective pattern, the utility of the current SNE-MA winter
flounder VPA was evaluated. The SARC concluded that, while the SNE-MA winter flounder
VPA provides uncertain estimates of current F and SSB, it still provides the best available
determination of stock status.

Asoneillustration of the possible magnitude of potential missing catch, the SARC noted that it
would take roughly atrebling of the catch during the period 1996-1998 to significantly reduce the
magnitude of the retrospective pattern in fishing mortality. The SARC noted that retrospective
patterns are evident in several of the New England groundfish stock assessments (e.g. GOM
winter flounder, SNE-MA, CC/GOM, and GB yellowtail flounder, GB and GOM cod, and witch
flounder). Investigation to determine a common cause for this pattern should be pursued.
Alternative assessment methods for dealing with retrospective patterns, such as statistical catch

at age models, should be explored.

SOURCES OF UNCERTAINTY

1) Stock-specific landings datafor 1994 and later are derived by proration from Vessel Trip
Report data and are considered provisional.

2) Length frequency sampling intensity of the commercia and recreational fishery landings has
been low in some recent years, and likely increases the uncertainty of the estimated landings at

age.
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3) Commercia fishery discard estimates are based on rates provided by fishersin the Vessel
Trip Reports, owing to inadequate Fishery Observer sampling.

4) The SNE-MA winter flounder VPA exhibits a retrospective pattern of underestimating F and
overestimating SSB during the late 1990s, increasing the uncertainty of current estimates of F
and SSB.

RESEARCH RECOMMENDATIONS

New
1) Evauate the maturity at age of fish sampled in the NEFSC fall and winter surveys.

2) Consider fieldwork to record ovary weights along with maturity stage data from 20-30 cm
fish in the NEFSC and State agency surveys for 1-2 years to help resolve age/size at maturity
differences between State and NEFSC surveys.

3) Conduct periodic maturity staging workshops involving State and NEFSC trawl survey staff.

4) Examine sources of the differences between NEFSC, MA and CT survey maturity (validity of
evidence for smaller size or younger age at 50% maturity in the NEFSC data). Compare NEFSC
inshore against offshore strata for differences in maturity. Compare confidence intervals for
maturity ogives. Calculate annual ogives and investigate for progression of maturity changes over
time. Examine maturity data from NEFSC strata on Nantucket Shoals and near George’s Bank
separately from more inshore areas. Consider methods for combining maturity data from
different survey programs.

5) Increase the intensity of commercial fishery discard length sampling.

6) Consider post-stratification of NEFSC survey offshore stratum 23, to facilitate inclusion of
survey catches from this stratum (east of Cape Cod) in the SNE-MA winter flounder assessment.

7) Incorporate State samples (e.g. NY DEC Party Boat Survey and CT DEP Volunteer Angler
Survey) in the estimation of recreational fishery landings and discards, if possible.

8) Attempt use of aforward projection (statistical catch at age model) in the next assessment.
Old: Pending
1) Continue to consider the effects of catch-and-release components of recreational fishery on

discard at age (i.e., develop mortality estimates from the American Littoral Society tagging
database, if feasible).
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2) Compare commercial fishery discard estimates from the Mayo survey/mesh agorithm with
those from VTR data for comparable time periods.

3) Maintain or increase sampling levels (currently supported by individual state funding) and
collect age information from MRFSS sampl es.

4) Examine the implications of anthropogenic mortalities caused by pollution and power plant
entrainment in estimating yield per recruit, if feasible.

5) Examine the implications of stock mixing from data from Great South Channel region.

6) Expand sea sampling for estimation of commercial discards.

7) Revisetherecreational fishery discard estimates by applying a consistent method across all
years, if feasible (i.e., the Gibson 1996 method).

Old: Work In Progress

1) Re-examine the maturity ogive to incorporate any recent research results.

2) Explorethefeasibility of stratification of the commercial fishery discard estimation by fishery

(e.g., mesh, gear, areaq).

Old: Completed

1) Further examine the comparability of age-length keys from different areas within the stock.
Current comparisons are based on two years and three ages. Conduct an age structure exchange
between NEFSC, CT DEP, and MADMF, to ensure consistency in ageing protocol.

2) Agethe archived MA DMF survey age samples for 1978-1989.

3) Compile NEFSC Winter Survey abundance indices for winter flounder and evaluate their
utility.

4) Evaluate the utility of MADMF sea sample data for winter flounder in estimating commercial
fishery discards.
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Table B1.1. Winter flounder commercial landings (metric tons) for Southern New England/Mid-
Atlantic stock complex area (U.S. statistical reporting areas 521, 526, divisions 53, 61-63) as
reported by NEFSC weighout, state bulletin and general canvas data.

Y ear Metric Tons
1964 7,474
1965 8,678
1966 11,977
1967 9,478
1968 7,070
1969 8,107
1970 8,603
1971 7,367
1972 5,190
1973 5,573
1974 4,259
1975 3,982
1976 3,265
1977 4,413
1978 6,327
1979 6,543
1980 10,627
1981 11,176
1982 9,438
1983 8,659
1984 8,882
1985 7,052
1986 4,929
1987 5172
1988 4,312
1989 3,670
1990 4,232
1991 4,823
1992 3,816
1993 3,010
1994 2,159
1995 2,634
1996 2,781
1997 3,441
1998 3,208
1999 3,444
2000 3,783
2001 4,448
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Table B1.2. Distribution of commercial landings (percentage of annual total) of winter flounder
from Southern New England/Mid-Atlantic stock complex areaby U.S. statistical reporting area.

Area

Year 521 526 537 538 539 611 612 613 614-
622

1989  33.2 10.8 18.9 7.0 121 7.1 5.5 4.2 1.2
1990 452 16.8 6.1 4.9 9.5 111 4.1 2.0 0.1
1991 464 14.7 10.8 1.7 13.7 5.7 3.6 29 04
1992 37.0 125 174 24 9.4 10.1 4.5 34 34
1993  46.6 10.0 10.8 24 8.2 1.7 4.2 8.0 2.1
1994 418 13.3 3.3 0.1 17.6 10.3 6.5 31 3.3
1995 433 9.1 6.7 1.6 15.7 10.8 9.3 21 14
1996 473 12.0 10.8 14 12.3 11.0 25 24 0.3
1997  62.8 31 7.5 1.5 12.3 8.5 2.0 21 0.2
1998 495 124 7.6 0.6 152 9.9 1.8 24 0.6
1999  48.7 12.3 6.9 04 13.2 8.2 6.4 24 1.5
2000 441 7.4 10.7 0.8 151 8.5 1.2 4.8 14
2001  55.8 1.2 7.4 0.1 9.7 1.7 7.4 31 1.6
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Table B1.3. Estimated number (N, 000's) and weight (mt) of winter flounder caught, landed, and
discarded in the recreational fishery, Southern New England/Mid-Atlantic stock complex.

Y ear Catch N Landed N Released N  15% Release Landings
(A+B1+B2) (A+B1) (B2) Mortality (A+B1; mt)

1981 11,006 8,089 2,916 437 3,050
1982 10,665 8,392 2,273 341 2,457
1983 11,010 8,365 2,645 397 2,524
1984 17,723 12,756 4,967 745 5,772
1985 18,056 13,297 4,759 714 5,198
1986 9,368 6,995 2,374 356 2,940
1987 9,213 6,900 2,313 347 3,141
1988 10,134 7,358 2,775 416 3,423
1989 5,919 3,682 2,236 335 1,802
1990 3,827 2,486 1,340 201 1,063
1991 4,325 2,795 1,530 230 1,214
1992 1,360 806 555 83 393
1993 2,211 1,180 1,031 155 543
1994 1,829 1,209 620 93 598
1995 1,850 1,390 461 69 661
1996 2,679 1,554 1,125 169 689
1997 1,901 1,207 694 104 621
1998 1,008 584 425 64 290
1999 1,071 658 412 62 320
2000 2,043 1,346 697 105 831
2001 1,441 901 540 81 552
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Table B1.4. Winter flounder commercial fishery landed sample lengths (number of fish
measured) used for Southern New England/Mid-Atlantic stock complex, 1981-1997. Landings
are in metric tons.

Y ear Landings Lengths Metric tons per
measured 100 lengths

1981 11,176 4,230 264
1982 9,438 5,796 163
1983 8,659 5,601 155
1984 8,882 3,697 240
1985 7,052 6,407 110
1986 4,929 5,120 96
1987 5,172 5271 98
1988 4,312 4,208 102
1989 3,670 3,525 104
1990 4,232 4,088 104
1991 4,823 3,058 158
1992 3,816 4,163 92
1993 3,010 2,354 128
1994 2,159 2,593 83
1995 2,634 4,153 63
1996 2,781 2,019 138
1997 3,441 4,005 86
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Table B1.5. Winter flounder commercial fishery landed sample lengths (number of fish

measured) used for Southern New England/Mid-Atlantic stock complex, 1998-2001. Landings

arein metric tons.

1998 Market Category
Sample Type Season Unclass. Small Medium Large Total
Port Jan-Jun 162 105 767 205 1239
Port Jul-Dec 780 794 558 210 2342
Total lengths used 942 899 1325 415 3581
Landings 644 1453 438 673 3208
Metric tons per 100 lengths 68 162 33 162 20

1999 Market Category
Sample Type Season Unclass. Small Medium Large Total
Port Jan-Jun 978 334 502 522 2336
Port Jul-Dec 1403 464 105 299 2271
Total lengths used 2381 798 607 821 4607
Landings 838 1566 290 750 3444
Metric tons per 100 lengths 35 196 48 91 75

2000 Market Category
Sample Type Season Unclass. Small Medium Large Total
Port Jan-Jun 808 377 1868 126 3179
Port Jul-Dec 845 565 1025 839 3274
Total lengths used 1653 942 2893 965 6453
Landings 848 451 1670 815 3784
Metric tons per 100 lengths 51 48 58 84 59
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Table B1.5 continued.

2001 Market Category
Sample Type Season Unclass. Small Medium Large Total
Port Jan-Jun 557 510 1067 636 2770
Port Jul-Dec 203 387 1234 1661 3485
Total lengths used 760 897 2301 2297 6255
Landings 908 1101 1475 962 4446
Metric tons per 100 lengths 119 123 64 42 71
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Table B1.6. Winter flounder recreational fishery landed sample lengths (number of fish
measured) used for Southern New England/Mid-Atlantic stock complex, 1981-1997. Landings
are in metric tons.

Y ear Landings Lengths Metric tons per
measured 100 lengths
1981 3,050 1,725 177
1982 2,457 1,971 125
1983 2,524 2,587 98
1984 5,772 3,123 185
1985 5,198 2,357 221
1986 2,940 2,237 131
1987 3,141 1,360 231
1988 3,423 1,944 176
1989 1,802 2,810 64
1990 1,063 2,548 42
1991 1,214 1,755 69
1992 393 1,083 36
1993 543 1,288 42
1994 598 948 63
1995 661 767 86
1996 689 936 74
1997 621 752 83
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Table B1.7. Winter flounder recreational fishery sample lengths (number of fish measured) used
for Southern New England/Mid-Atlantic stock complex, 1998-2001. SNE=MA & RI; MA =
CT and states south. Landings are in metric tons.

Season/area 1998 1999 2000 2001
Jan-Jun/SNE 105 77 7 80
Jan-Jun/MA 405 256 105 387
Jul-Dec/SNE 85 48 0 3
Jul-Dec/MA 21 14 48 38
Tota lengths 616 395 160 508
Landings (A+B1.) 290 320 831 552
Metric tons per 100 Lengths 47 81 519 109
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Table B1.8. Winter flounder NEFSC Domestic Fishery Observer Program (OB) and NER Vessel
Trip Report (VTR) data: number of OB trips with landed winter flounder (to estimate discards
to landings ratio), OB discards to landings ratio, number of VTR trips with winter flounder
landings that discarded any species, and VTR discards to landings ratio. VTR data available

for 1994 and subsequent years.

Year Half-year OB trips OB ratio VTR Trips VTR ratio
1989 Jan-Jun 22 0.235
Jul-Dec 28 0.299
1990 Jan-Jun 21 0.069
Jul-Dec 18 0.227
1991 Jan-Jun 46 0.579
Jul-Dec 42 0.283
1992 Jan-Jun 17 0.021
Jul-Dec 21 0.076
1993 Jan-Jun 11 0.299
Jul-Dec 22 0.32
1994 Jan-Jun 13 0.304 1519 0.241
Jul-Dec 12 2.84 1488 0.091
1995 Jan-Jun 20 0.044 1484 0.072
Jul-Dec 36 0.289 764 0.028
1996 Jan-Jun 18 0.358 1002 0.088
Jul-Dec 38 0.115 576 0.05
1997 Jan-Jun 27 0.175 2138 0.145
Jul-Dec 18 0.021 1766 0.16
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Table B1.8 continued.

Year Half-year OB trips OB ratio VTR Trips VTR ratio
1998 Jan-Jun 6 0.306 2114 0.265
Jul-Dec 18 0.437 1424 0.292
1999 Jan-Jun 13 11.842 2570 0.102
Jul-Dec 7 0.005 1554 0.238
2000 Jan-Jun 20 0.095 2104 0.16
Jul-Dec 21 0.042 1586 0.043
2001 Jan-Jun 27 0.04 2508 0.061
Jul-Dec 22 0.069 2016 0.025
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Table B1.9. Winter flounder commercial fishery discard sample lengths (number of fish
measured) used for Southern New England/Mid-Atlantic stock complex, 1994-2001. Discard
estimates (before impact of 50% mortality rate) arein metric tons.

Season 1994 1995 1996 1997
Jan-Jun 111 73 358 412
Jul-Dec 196 646 245 556
Tota lengths 307 719 603 968
Discard Estimate (before mortality) 608 242 346 534
Metric tons per 100 Lengths 198 34 57 55
Season 1998 1999 2000 2001
Jan-Jun 170 354 353 135
Jul-Dec 604 13 128 0
Tota lengths 774 367 481 135
Discard Estimate (before mortality) 911 659 296 167
Metric tons per 100 Lengths 118 180 62 124
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Table B1.10. Winter flounder catch at age (number in 000s) for the Southern New England/Mid-Atlantic stock complex.

Commercia Landings Age
Year 1 2 3 4 5 6 7 8 9 10 11 12 13
1981 194 7154 9740 2750 606 178 42 32 0 0 9 0 0
1982 54 6897 8496 2715 488 187 78 59 21 17 7 7 0
1983 6 2795 7114 3957 1322 584 269 91 34 70 6 29 35
1984 0 4518 6367 3197 1503 768 355 158 67 86 27 33 37
1985 27 3936 5688 3052 1014 326 104 32 17 7 5 2 0
1986 0 2122 4187 2206 551 271 84 27 6 3 1 2 0
1987 0 2488 5465 1895 465 122 40 20 14 12 2 0 0
1988 0 2241 3929 1607 412 122 37 24 3 2 1 0 0
1989 0 1542 4057 1747 431 58 34 13 5 1 0 0 0
1990 0 1003 3977 1757 315 95 37 16 0 3 0 0 0
1991 0 1406 4756 2239 447 143 48 16 5 1 1 0 0
1992 0 484 3416 2127 574 111 32 11 3 0 0 0 0
1993 13 885 2516 1377 361 102 71 7 0 0 2 0 1
1994 0 629 804 401 90 14 10 0 0 0 0 0 0
1995 0 73 1537 587 95 24 5 0 0 0 0 0 0
1996 0 606 1146 470 122 17 11 0 0 0 0 0 0
1997 0 1418 2574 1370 356 70 28 12 5 1 0 0 0
1998 0 1021 3057 1483 450 83 60 63 7 0 0 0 0
1999 0 2009 3347 1538 386 59 11 6 0 0 0 0 0
2000 0 1073 2801 1942 592 135 35 12 0 0 0 0 0
2001 0 1727 3263 1851 620 148 53 23 2 3 0 0 0
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Table B1.10 continued

Commercia Discards Age
Year 1 2 3 4 5 6 7 8 9 10 11 12 13
1981 322 2514 2186 101 0 0 0 0 0 0 0 0 0
1982 43 2817 1219 192 0 0 0 0 0 0 0 0 0
1983 260 2479 2000 467 45 0 0 0 0 0 0 0 0
1984 159 2102 1502 166 6 1 0 0 0 0 0 0 0
1985 22 1504 2516 442 43 4 0 0 0 0 0 0 0
1986 78 2220 2389 205 10 0 0 0 0 0 0 0 0
1987 11 1600 1755 170 9 0 0 0 0 0 0 0 0
1988 6 887 2540 276 20 0 0 0 0 0 0 0 0
1989 315 2724 2131 555 33 2 1 0 0 0 0 0 0
1990 16 781 1433 322 14 0 1 0 0 0 0 0 0
1991 17 1238 1205 227 12 1 0 0 0 0 0 0 0
1992 15 845 787 150 14 1 0 0 0 0 0 0 0
1993 201 849 467 57 6 0 0 0 0 0 0 0 0
1994 44 204 88 8 0 0 0 0 0 0 0 0 0
1995 15 47 41 4 0 0 0 0 0 0 0 0 0
1996 11 64 66 7 1 0 0 0 0 0 0 0 0
1997 373 580 210 31 6 0 0 0 0 0 0 0 0
1998 43 972 407 78 3 0 0 0 0 0 0 0 0
1999 63 583 314 54 23 22 15 0 0 0 0 0 0
2000 68 218 199 34 8 1 6 0 0 0 0 0 0
2001 11 127 111 33 3 0 0 0 0 0 0 0 0
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Table B1.10 continued.

Recreational Landings Age
Y ear 1 2 3 4 5 6 7 8 9 10 11 12 13
1981 776 4054 2426 742 59 4 28 0 0 0 0 0 0
1982 457 4235 2716 823 122 26 13 0 0 0 0 0 0
1983 289 1630 4194 1702 427 112 11 0 0 0 0 0 0
1984 294 4258 6224 1565 267 107 41 0 0 0 0 0 0
1985 219 1585 4270 2558 1895 1513 878 0 335 44 0 0 0
1986 106 1765 2432 1797 491 171 81 77 51 8 17 0 0
1987 16 926 1736 1023 2229 633 82 115 64 77 0 0 0
1988 21 534 2858 2078 775 857 128 51 37 20 0 0 0
1989 99 739 944 1200 385 161 91 36 16 8 3 1 0
1990 7 189 814 851 439 101 52 20 3 3 0 2 5
1991 13 232 1122 879 399 107 38 0 1 0 3 0 0
1992 3 123 235 303 85 50 7 0 0 0 0 0 0
1993 31 233 321 289 218 54 20 10 4 2 0 0 0
1994 5 203 240 303 220 149 89 0 0 0 0 0 0
1995 0 30 268 298 321 267 206 0 0 0 0 0 0
1996 0 106 200 630 220 240 157 0 0 0 0 0 0
1997 1 82 497 410 178 36 0 0 0 0 0 0 0
1998 2 89 191 235 58 7 1 0 0 0 0 0 0
1999 1 101 340 151 49 16 0 0 0 0 0 0 0
2000 0 113 440 472 262 44 14 0 0 0 0 0 0
2001 1 84 267 303 168 62 16 0 0 0 0 0 0
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Table B1.10 continued.

Recreational Discards Age
Year 1 2 3 4 5 6 7 8 9 10 11 12 13
1981 70 367 0 0 0 0 0 0 0 0 0 0 0
1982 33 308 0 0 0 0 0 0 0 0 0 0 0
1983 62 337 0 0 0 0 0 0 0 0 0 0 0
1984 48 697 0 0 0 0 0 0 0 0 0 0 0
1985 9 340 363 2 0 0 0 0 0 0 0 0 0
1986 32 222 93 9 0 0 0 0 0 0 0 0 0
1987 47 254 43 3 1 0 0 0 0 0 0 0 0
1988 57 279 76 3 0 0 0 0 0 0 0 0 0
1989 49 240 45 1 0 0 0 0 0 0 0 0 0
1990 12 136 51 2 0 0 0 0 0 0 0 0 0
1991 22 151 56 0 0 0 0 0 0 0 0 0 0
1992 7 51 19 1 0 0 0 0 0 0 0 0 0
1993 29 95 26 4 0 0 0 0 0 0 0 0 0
1994 12 60 21 0 0 0 0 0 0 0 0 0 0
1995 9 45 15 0 0 0 0 0 0 0 0 0 0
1996 21 110 37 0 0 0 0 0 0 0 0 0 0
1997 11 55 19 0 0 0 0 0 0 0 0 0 0
1998 5 49 8 1 0 0 0 0 0 0 0 0 0
1999 2 53 6 1 0 0 0 0 0 0 0 0 0
2000 0 38 60 7 0 0 0 0 0 0 0 0 0
2001 1 49 27 5 0 0 0 0 0 0 0 0 0
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Table B1.10 continued.

Total Catch Age
Year 1 2 3 4 5 6 7 8 9 10 11 12 13 Tot al
1981 1362 14089 14352 3593 665 182 70 32 0 0 9 0 0 34354
1982 587 14257 12421 3730 610 213 91 59 21 17 7 7 0 32020
1983 617 7241 13308 6126 1794 696 280 91 34 70 6 29 35 30327
1984 501 11575 14093 4928 1776 876 396 158 67 86 27 33 37 34553
1985 277 7366 12836 6054 2953 1843 982 32 352 52 5 2 0 32753
1986 215 6327 9102 4216 1053 442 165 104 57 10 19 2 0 21712
1987 73 5268 8999 3091 2703 755 122 135 78 89 2 0 0 21315
1988 84 3941 9402 3964 1207 979 165 75 39 22 1 0 0 19880
1989 463 5246 7176 3503 849 222 126 49 21 9 3 1 0 17668
1990 36 2109 6275 2931 767 196 89 36 4 5 0 2 5 12455
1991 53 3027 7140 3344 858 251 87 16 6 1 4 0 0 14788
1992 25 1503 4457 2581 674 162 38 11 3 0 0 0 0 9455
1993 274 2062 3329 1728 585 157 91 17 4 2 2 0 1 8251
1994 61 1097 1152 713 311 162 99 0 0 0 0 0 0 3595
1995 24 195 1862 889 415 291 211 0 0 0 0 0 0 3887
1996 32 886 1450 1107 343 258 168 0 0 0 0 0 0 4244
1997 385 2135 3300 1811 540 106 28 12 5 1 0 0 0 8323
1998 50 2132 3663 1797 511 90 61 63 7 0 0 0 0 8374
1999 66 2746 4008 1744 458 97 26 6 0 0 0 0 0 9150
2000 69 1442 3500 2455 862 180 55 12 0 0 0 0 0 8575
2001 13 1987 3668 2191 790 211 69 23 2 3 0 0 0 8957
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TableB1.11. Total winter flounder recreational and commercial catch for the Southern New England/Mid-Atlantic stock complex in weight
(mt) and numbers (000s).

Y ear Commercia Commercial Recresational Recrestional Total %
Landings Discards Landings Discards Catch Discardg/Total
mt 000s mt 000s mt 000s mt 000s mt 000s mt 000s
1981 11,176 20,705 1,343 5,123 3,050 8,089 88 437 15,657 34,354 9.1 16.2
1982 9,438 19,016 1,149 4,271 2,457 8,392 66 341 13,110 32,020 9.3 144
1983 8,659 16,312 1,311 5,251 2,524 8,365 125 399 12,619 30,327 114 18.6
1984 8,882 17,116 986 3,936 5772 12,756 148 745 15,788 34,553 7.2 135
1985 7,052 14,211 1,534 4,531 5,198 13,297 230 714 14,014 32,753 12.6 16.0
1986 4,929 9,460 1,273 4,902 2,940 6,994 66 356 9,208 21,712 145 24.2
1987 5172 10,524 950 3,545 3,141 6,899 61 347 9,324 21,315 10.8 18.3
1988 4,312 8,377 904 3,728 3,423 7,359 69 416 8,708 19,880 11.2 20.8
1989 3,670 7,388 1,404 5,761 1,802 3,684 49 335 6,925 17,668 210 34.5
1990 4,232 7,202 673 2,567 1,063 2,485 31 201 5,999 12,455 11.7 22.2
1991 4,823 9,063 784 2,701 1,214 2,794 51 230 6,872 14,788 12.2 19.8
1992 3,816 6,759 511 1,811 393 802 15 83 4,735 9,455 111 20.0
1993 3,010 5,336 457 1,580 543 1,180 31 155 4,041 8,251 121 21.0
1994 2,159 1,948 304 344 598 1,210 34 93 3,095 3,595 10.9 12.2
1995 2,634 2,321 121 107 661 1,390 23 69 3,439 3,887 4.2 45
1996 2,781 2,372 173 149 689 1,555 64 168 3,707 4,244 6.4 75
1997 3,441 5,834 267 1,200 618 1,204 26 85 4,352 8,323 6.7 154
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Table B1.11 continued.

Y ear Commercial Commercia Recreational Recreational Total %
Landings Discards Landings Discards Catch Discards/Total
mt 000s mt 000s 000s 000s mt 000s mt 000s
1998 3,208 6,224 456 1,503 290 584 13 64 3,967 8,375 11.8 18.7
1999 3,444 7,356 329 1,074 320 658 14 62 4,107 9,150 8.4 124
2000 3,783 6,590 148 534 831 1,346 30 105 4,792 8,575 37 75
2001 4,448 7,690 83 285 552 901 19 81 5,102 8,957 20 4.1
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Table B1.12. Total fishery catch at age used as input to Virtual Population Analysis (VPA) for the
Southern New England/Mid-Atlantic winter flounder stock complex.

Y ear Age
1 2 3 4 5 6 7+

1981 1362 14089 14352 3593 665 182 111
1982 587 14257 12421 3730 610 213 202
1983 617 7241 13308 6126 1794 696 545
1984 501 11575 14093 4928 1776 876 804
1985 277 7366 12836 6054 2953 1843 1424
1986 215 6327 9102 4216 1053 442 357
1987 73 5268 8999 3091 2703 755 426
1988 84 3941 9402 3964 1207 979 303
1989 463 5246 7176 3503 849 222 209
1990 36 2109 6275 2931 767 196 141
1991 53 3027 7140 3344 858 251 115
1992 25 1503 4457 2581 674 162 53
1993 274 2062 3329 1728 585 157 116
1994 61 1097 1152 713 311 162 99
1995 24 195 1862 889 415 291 211
1996 32 886 1450 1107 343 258 168
1997 385 2135 3300 1811 540 106 46
1998 50 2132 3663 1797 511 90 131
1999 66 2746 4008 1744 458 97 32
2000 69 1442 3500 2455 862 180 67
2001 13 1987 3668 2191 790 211 97
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Table B1.13. Total fishery mean weights at age used as input to Virtual Population Analysis (VPA) for the
Southern New England/Mid-Atlantic winter flounder stock complex.

Y ear Age
1 2 3 4 5 6 7+

1981 0.130 0.276 0.478 0.802 1.065 1.243 1.202
1982 0.090 0.261 0.438 0.694 1.048 1.253 1.837
1983 0.195 0.237 0.353 0.516 0.774 1.046 1.552
1984 0.146 0.258 0.366 0.542 0.693 0.913 1.282
1985 0.111 0.282 0.364 0.482 0.522 0.467 0.613
1986 0.129 0.292 0.398 0.480 0.685 0.879 0.961
1987 0.046 0.287 0.384 0.551 0.475 0.564 0.853
1988 0.039 0.279 0.351 0.508 0.634 0.517 0.827
1989 0.118 0.258 0.378 0.508 0.660 0.716 1.073
1990 0.082 0.295 0.394 0.525 0.672 0.808 0.990
1991 0.093 0.317 0.420 0.534 0.603 0.823 1.168
1992 0.079 0.287 0.427 0.599 0.802 0.945 1.395
1993 0.169 0.334 0.460 0.592 0.689 0.878 1.167
1994 0.156 0.347 0.448 0.597 0.741 0.692 0.818
1995 0.167 0.323 0.449 0.578 0.714 0.763 0.780
1996 0.193 0.407 0.507 0.569 0.705 0.826 0.853
1997 0.093 0.369 0.510 0.659 0.806 1.071 1.511
1998 0.202 0.332 0.438 0.580 0.665 0.892 1.241
1999 0.079 0.314 0.435 0.562 0.782 0.951 1.317
2000 0.100 0.396 0.484 0.613 0.738 0.915 1.144
2001 0.102 0.419 0.506 0.636 0.796 1.053 1.259
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Table B1.14. Winter flounder NEFSC survey index stratified mean number and mean weight (kg) per
tow for the Southern New England- Mid-Atlantic stock complex. Spring and fall strata set (offshore
1-12, 25, 69-76 ; inshore 1-29, 45-56); winter strata set (offshore 1-2, 5-6,9-10,69,73).

Spring Fall
Year  Number N(CV) Weight W(CV) Number N(CV) Weight W(CV)
1963 8.554 33.2 3.284 41.4
1964 13.673 22.1 4.894 19.4
1965 15.537 325 4.435 28.7
1966 9.843 315 3.275 27.3
1967 9.109 20.6 2.745 18.7
1968 2.444 26.7 0.734 37.2 8.105 21 2.19 18.7
1969 5.64 343 3.414 53.7 6.841 34.9 1.939 29.7
1970 2.729 30.9 1.326 35.6 5.11 36.1 2.375 47.8
1971 2.035 329 0.756 36.2 3.861 175 1.231 19.1
1972 1.865 28.1 0.656 32.1 7.687 39.4 3.053 44.6
1973 7.458 19.9 2.013 20.6 2.691 26.9 0.775 2538
1974 3.362 219 1.043 19.3 2.032 311 0.822 29.4
1975 1.135 22.6 0.354 20.8 2.196 20.3 0.688 221
1976 3.085 16.3 0.804 17.2 2.376 32.2 1.251 429
1977 4.209 17.2 1.189 18.6 4722 225 1.735 252
1978 6.695 111 1.758 13.3 3.743 17.6 143 22.6
1979 2.966 16.8 1.069 25 10.058 184 2.606 154
1980 15.25 17.5 3.551 13.6 9.964 31 3.216 29.5
1981 18.234 20.9 4.762 16.9 10.206 20.3 311 19.9
1982 6.986 20.1 1.918 15.8 4.927 22.8 1.683 259
1983 6.262 184 2.469 28 8.757 37.6 2.69 317
1984 5.524 19 2.072 28.4 2.681 21.1 0.887 21
1985 5.36 174 1.983 16.5 2.727 215 0.991 215
1986 2.266 239 0.766 234 1.538 219 0.487 19.1
1987 1.763 213 0.568 17.9 1.167 28.9 0.419 37.8
1988 2.126 19.6 0.73 19.3 1.246 22.4 0.53 27.5
1989 2.485 335 0.582 29.6 1.435 40.7 0.341 304
1990 1.992 36.8 0.472 331 1.979 29.6 0.546 25.8
1991 2.473 15.6 0.692 14.7 1.95 23.6 0.708 25.6
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Table B1.14 continued.

Spring Fall Winter
Year  Number N(CV) Weight W(CV) Number N(CV) Weight W(CV) Number N(CV) Weight W(CV)

1992 1579 234 0.435 22.1 2.963 324 0.829 31.8 3.68 27.3 0.928 26
1993 0.961 19.1 0.219 14.8 1.382 25 0.392 25.9 2.59 29.4 0.456 21.5
1994 151 26.4 0.329 21.9 4.134 24.8 1.482 27.3 3.797 30.8 1.183 355
1995 2.097 23.4 0.592 19.1 2.253 20.7 0.626 17.3 2221 26.1 0.697 29.1
1996 1517 14.3 0.428 15.2 3.186 39.8 1.063 45.3 3.778 28.4 0.734 25.2
1997 1.436 22.1 0.399 20 7.893 32.6 2.583 26.7 3.906 19.7 1.043 21.6
1998 2774 20.6 0.845 22.1 6.597 13.6 2.232 9.9 7.169 21.6 1.83 24.1
1999 4171 16.2 1.245 16.4 3.596 17 1.549 16.5 10.328 31.8 31 32.3
2000 3.172 26.6 1.123 31.9 6.168 255 2.143 26.2 5571 32.9 1.525 29.5
2001 1.568 14.3 0.581 133 4.877 28.1 2.03 285 3.096 31.6 0.873 29
2002 2.043 15.7 0.782 16.3 2.901 21.7 1.188 38.3

NOTE: 1968-1972 spring index does not include inshore strata ; 1963-1971 fall index does not include inshore strata. All indices calculated with trawl door
conversion factors where appropriate. Winter trawl survey began in 1992.
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Table B1.15. SNE/MA winter flounder mean weight per tow for annual state surveys.

186

Year MADMF RIDFW RIDFW CTDEP NJIDFW

Spring Spring Fall Ocean
(April)

1978 18.12

1979 18.17 7.72 7.24

1980 15.18 13.57 4.88

1981 15.77 12.13 212

1982 14.82 5.23 1.30

1983 19.67 9.52 2.28

1984 14.68 8.43 3.38 15.68

1985 11.60 5.93 3.01 13.82

1986 10.36 6.47 3.12 10.33

1987 9.57 8.14 2.25 11.76

1988 6.64 6.02 1.45 18.29

1989 8.46 3.09 0.79 22.62 5.86

1990 5.38 3.07 0.71 29.02 4.78

1991 291 7.38 0.18 24.59 5.32

1992 7.99 0.95 0.42 12.29 248

1993 8.16 0.22 0.50 10.26 3.87

1994 12.59 1.67 0.33 12.20 3.25

1995 7.98 6.04 0.89 7.72 8.06

1996 9.78 4.45 0.91 20.41 3.73

1997 10.02 4,57 0.64 15.53 6.52

1998 7.99 5.00 0.32 14.66 4.17

1999 4.44 3.66 0.57 10.29 6.83

2000 6.52 4.52 0.56 12.63 5.24

2001 3.73 3.56 0.28 14.02 6.36

2002 10.90 8.80

Mean 10.44 571 1.66 1511 5.38
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Table B1.16. Winter flounder mean number per tow for annual state surveys.

Year MADMF RIDFW RIDFW CTDEP NYDEC NJIDFW NJIDFW

Spring Spring Fall (Agel) Ocean Rivers
(April) (March-

May)

1978 51.62

1979 53.78 83.76

1980 38.94 63.10

1981 46.12 87.97 25.21

1982 40.23 31.39 18.55

1983 56.84 58.97 17.29

1984 37.36 41.64 19.02 111.96

1985 38.38 34.97 21.44 83.05 1.96

1986 36.27 41.02 31.28 63.64

1987 37.85 56.21 20.90 79.92 1.64

1988 27.91 34.44 10.64 153.08 1.32

1989 24.41 20.88 7.17 150.08 3.01 25.60

1990 25.86 20.33 8.83 226.17 1.79 17.47

1991 10.66 41.95 1.77 156.06 3.38 22.17

1992 28.83 4.40 10.60 75.09 111 9.88

1993 46.96 2.92 6.65 69.60 5.42 20.13

1994 48.55 10.25 221 101.60 3.16 14.16

1995 37.84 32.19 7.00 62.62 1.72 30.04 3.00

1996 30.18 20.67 7.79 129.82 1.32 9.60 3.30

1997 39.31 22.28 5.48 78.79 3.15 36.24 3.60

1998 34.63 19.22 2.02 82.21 3.80 18.05 4.90

1999 25.11 13.45 2.80 50.05 3.25 17.84 3.20

2000 26.23 16.32 2.58 49.74 1.56 10.13 2.60

2001 16.00 12.49 2.10 55.80 5.52 13.83 2.90

2002 43.74 22.72

Mean 35.83 33.51 11.02 95.95 2.69 19.13 3.36
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Table B1.17. State survey indices (stratified mean number per tow or haul) for young-of-year winter
flounder in Southern New England/Mid-Atlantic stock complex.

Y ear MADMF RIDFW CTDEP NYDEC DEDFG

Seine Seine

1975 0.30

1976 0.32

1977 0.60

1978 0.34

1979 0.49

1980 0.40

1981 0.32

1982 0.37

1983 0.23

1984 0.32

1985 0.34 0.75

1986 0.32 29.00 0.17
1987 0.27 11.60 0.97 0.09
1988 0.18 8.90 15.50 0.69 0.02
1989 0.42 18.90 1.90 1.67 0.29
1990 0.33 22.10 3.10 2.71 0.63
1991 0.27 12.00 5.80 2.57 0.03
1992 0.29 33.20 13.70 11.49 0.27
1993 0.07 5.50 6.00 4.73 0.04
1994 0.15 2.60 16.60 244 0.31
1995 0.16 5.30 12.50 0.91 0.10
1996 0.22 2.80 19.20 3.80 0.04
1997 0.39 4.40 7.47 4.42

1998 0.16 2.50 9.38 311

1999 0.19 14.60 8.70 7.49

2000 0.33 52.90 4.30 0.90

2001 0.21 12.90 1.30 231

2002 0.10

Mean 0.27 14.95 8.96 3.19 0.18
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Table B1.18. NEFSC Spring survey: stratified mean number per tow at age for winter flounder in
the Southern New England/Mid-Atlantic stock complex (strata set: offshore 1-12, 5, 69-76; inshore
1-29, 45-56).

Age

Y ear 1 2 3 4 5 6 7 8 9+ Total

1980 219 8.21 4.15 0.51 0.15 0.04 15.25
1981 2.00 8.08 6.89 0.95 0.26 0.02 0.03 18.23
1982 1.16 3.20 1.56 0.74 0.21 0.09 0.02 0.01 6.99
1983 0.58 0.97 214 1.23 0.81 0.37 0.08 0.08 6.26
1984 0.22 1.36 2.18 0.85 0.46 0.29 0.07 0.06 0.03 5.52
1985 041 121 2.16 0.72 0.51 0.20 0.14 0.01 5.36
1986 0.10 0.49 1.16 0.31 0.15 0.05 0.01 2.27
1987 0.14 0.54 0.70 0.28 0.06 0.02 0.01 0.01 1.76
1988 0.09 0.48 0.99 0.37 0.16 0.02 0.02 213
1989 0.14 0.95 0.90 0.34 0.11 0.02 0.02 0.01 2.49
1990 0.23 0.49 0.89 0.28 0.05 0.04 0.01 1.99
1991 0.14 0.60 122 0.41 0.05 0.02 0.02 0.01 2.47
1992 0.14 0.39 0.62 0.36 0.05 0.02 1.58
1993 0.14 0.35 0.26 0.12 0.07 0.01 0.01 0.96
1994 0.16 0.74 0.43 0.11 0.04 0.02 0.01 151
1995 0.22 0.75 0.87 0.22 0.03 0.01 2.10
1996 0.07 0.54 0.66 0.17 0.06 0.01 0.01 152
1997 0.13 0.50 0.56 0.18 0.06 0.01 1.44
1998 0.33 121 0.72 0.37 0.13 0.01 2.77
1999 041 1.89 1.35 0.36 0.11 0.04 0.01 4.17
2000 0.28 0.70 1.19 0.65 0.27 0.07 0.01 317
2001 0.17 0.26 0.47 0.44 0.20 0.02 0.01 157
2002 0.11 0.60 0.56 0.38 0.23 0.11 0.04 0.01 2.04
Mean 0.42 1.50 142 0.45 0.18 0.07 0.03 0.03 0.02 4.07
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Table B1.19. NEFSC Fall survey: stratified mean number per tow at age for winter flounder in the
Southern New England/Mid-Atlantic stock complex (strata set: offshore 1-12, 5, 69-76; inshore
1-29, 45-56).

Age

Y ear 0 1 2 3 4 5 6 7 8+ Total
1980 0.40 1.76 4.62 2.74 0.44 0.01 0.01 9.98
1981 0.01 2.06 5.05 2.30 0.31 0.06 0.08 0.03 9.90
1982 0.01 0.76 221 1.34 0.47 0.12 0.02 4.93
1983 1.63 3.82 2.06 0.62 0.35 0.11 0.07 0.10 8.76
1984 0.17 1.04 117 0.26 0.03 0.01 2.68
1985 0.16 1.18 0.99 0.30 0.09 0.01 2.73
1986 0.23 0.90 0.36 0.03 0.01 0.01 154
1987 0.03 0.64 0.36 0.12 0.02 117
1988 0.03 0.30 0.64 0.22 0.04 0.01 0.01 1.25
1989 0.28 0.83 0.26 0.05 0.01 0.01 144
1990 0.08 0.89 0.85 0.15 0.01 1.98
1991 0.07 1.02 0.73 0.12 0.01 1.95
1992 0.13 174 0.79 0.26 0.03 0.01 2.96
1993 0.43 0.52 0.35 0.08 1.38
1994 0.45 2.23 1.08 0.30 0.04 0.03 4.13
1995 0.58 0.93 0.63 0.09 0.01 0.01 2.25
1996 0.61 1.40 0.80 0.31 0.06 0.01 3.19
1997 1.48 3.58 2.20 0.55 0.08 7.89
1998 1.39 2.83 191 0.41 0.05 0.01 6.60
1999 0.43 0.95 1.46 0.54 0.18 0.04 3.60
2000 0.90 2.30 2.02 0.71 0.22 0.01 0.01 6.17
2001 0.49 1.79 161 0.63 0.30 0.02 0.04 4.88
2002

Mean 0.64 1.85 121 0.32 0.08 0.03 0.03 0.10 4.26
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Table B1.20. NEFSC Winter survey: stratified mean number per tow at age for winter flounder in
the Southern New England/Mid-Atlantic stock complex (strata set: offshore 1-2, 5-6, 9-10,69, 73).

Age

Y ear 1 2 3 4 5 6 7 8+ Total

1992 0.73 0.86 1.09 0.73 0.24 0.02 0.02 3.68
1993 0.56 1.16 0.54 0.18 0.12 0.02 0.01 2.59
1994 0.36 1.16 1.76 0.25 0.28 3.80
1995 0.04 0.75 1.26 0.17 2.22
1996 1.01 0.87 1.55 0.32 0.02 3.78
1997 0.43 1.49 1.32 0.54 0.13 3.91
1998 0.42 3.52 1.95 0.96 0.32 7.17
1999 0.84 5.94 2.23 0.96 0.20 0.16 10.33
2000 0.23 2.82 2.12 0.24 0.16 5.57
2001 1.04 0.55 0.70 0.54 0.22 0.05 3.10
2002 0.08 1.34 0.74 0.15 0.21 0.06 0.21 0.11 2.90
Mean 0.52 1.86 1.39 0.46 0.19 0.06 0.08 0.11 4.46
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TableB1.21. MADMF spring trawl survey mean number per tow at age for winter flounder in the
Southern New England/Mid-Atlantic stock complex.

Age

Y ear 1 2 3 4 5 6 7 8 9+ Total

1978 9.93 9.73 15.74 9.33 3.15 1.09 1.33 0.51 0.81 51.62
1979 4.63 12.92 21.14 8.90 2.93 1.00 0.95 0.46 0.85 53.78
1980 1.63 8.21 14.50 9.13 3.01 0.96 0.79 0.28 0.43 38.94
1981 8.35 8.75 13.17 9.38 3.68 1.16 0.75 0.32 0.56 46.12
1982 3.22 11.13 12.36 8.62 261 1.05 0.67 0.15 0.42 40.23
1983 1.68 14.84 17.42 13.87 4.08 231 1.18 0.56 0.90 56.84
1984 117 9.34 11.62 10.06 3.32 122 0.48 0.01 0.14 37.36
1985 2.96 9.53 16.09 6.30 244 0.73 0.24 0.02 0.07 38.38
1986 3.23 6.81 19.13 5.64 0.82 0.12 0.18 0.16 0.18 36.27
1987 9.29 7.44 11.68 6.46 2.02 0.43 0.35 0.08 0.10 37.85
1988 321 7.22 14.45 241 0.34 0.08 0.17 0.00 0.03 27.91
1989 2.09 541 11.39 452 0.96 0.28 0.27 0.12 0.37 2541
1990 4.22 10.66 7.60 2.90 0.32 0.05 0.10 0.01 25.86
1991 1.64 2.79 4.68 1.15 0.23 0.12 0.02 0.03 10.66
1992 7.93 7.55 6.68 4.16 1.64 0.59 0.07 0.08 0.13 28.83
1993 14.17 17.56 11.70 271 0.62 0.14 0.02 0.04 46.96
1994 11.48 16.12 14.65 4.66 0.61 0.58 0.37 0.05 0.03 48.55
1995 13.82 12.05 8.17 1.92 0.60 0.80 0.28 0.14 0.06 37.84
1996 4.81 9.73 7.61 2.84 1.99 1.45 0.84 0.29 0.62 30.18
1997 10.34 10.06 10.38 4.26 1.32 101 0.49 0.75 0.70 39.31
1998 8.17 12.59 6.92 351 1.46 122 0.41 0.31 0.04 34.63
1999 9.23 7.91 5.59 1.79 0.20 0.23 0.13 0.03 25.11
2000 6.62 8.94 6.95 1.69 1.05 0.48 0.22 0.25 0.03 26.23
2001 521 5.17 2.46 2.03 0.63 0.19 0.14 0.13 0.04 16.00
Mean 6.21 9.69 11.34 5.34 167 0.72 0.44 0.22 0.30 35.87
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Table B1.22. CTDEP spring survey for winter flounder in the Southern New England/Mid Atlantic stock complex.

Age

Year 0 2 3 4 6 9 10 11 12 Total

1984 - 8.21 44.50 31.47 20.83 4.23 1.23 0.67 0.74 0.04 0.01 0.03 0.00 111.96
1985 - 4.10 28.28 32.57 14.13 2.33 0.83 0.45 0.19 0.11 0.04 0.02 0.00 83.05
1986 - 6.69 25.91 15.62 12.27 2.04 0.50 0.25 0.24 0.09 0.01 0.02 0.00 63.64
1987 - 7.32 44.69 14.56 5.05 6.55 1.29 0.11 0.24 0.11 0.00 0.00 0.00 79.92
1988 15.50 14.49 71.87 39.10 8.60 1.82 1.45 0.17 0.04 0.02 0.02 0.00 0.00 153.08
1989 1.90 13.57 78.42 41.23 10.85 2.84 0.98 0.13 0.09 0.06 0.01 0.00 0.00 150.08
1990 3.10 11.31 131.52 64.97 8.97 4.08 1.96 0.19 0.05 0.00 0.02 0.00 0.00 226.17
1991 5.80 8.66 66.88 60.41 9.31 4.05 0.80 0.13 0.01 0.00 0.00 0.01 0.00 156.06
1992 13.70 6.80 31.32 12.78 8.98 1.10 0.36 0.05 0.00 0.00 0.00 0.00 0.00 75.09
1993 6.00 19.11 19.87 15.46 4.81 3.24 0.79 0.15 0.12 0.04 0.01 0.00 0.00 69.60
1994 16.60 9.54 64.06 5.90 3.06 1.15 0.50 0.17 0.06 0.01 0.01 0.00 0.00 101.06
1995 12.50 14.35 23.69 9.77 1.36 0.63 0.20 0.08 0.02 0.02 0.00 0.00 0.00 62.62
1996 19.20 11.46 59.07 24.17 14.41 0.98 0.29 0.13 0.06 0.04 0.01 0.00 0.00 129.82
1997 7.47 12.53 25.53 19.41 9.45 3.76 0.51 0.07 0.03 0.01 0.01 0.01 0.00 78.79
1998 9.28 11.30 32.48 12.18 12.60 3.09 1.05 0.15 0.01 0.07 0.00 0.00 0.00 82.21
1999 8.70 6.53 12.42 11.29 6.09 3.21 1.13 0.61 0.04 0.01 0.02 0.00 0.00 50.05
2000 4.30 7.11 16.66 8.40 7.70 3.44 1.53 0.31 0.26 0.01 0.01 0.00 0.01 49.74
2001 1.30 8.37 19.65 10.87 8.06 5.46 1.26 0.70 0.04 0.09 0.00 0.00 0.00 55.80
2002 0.00
Mean 8.95 10.08 44.27 23.90 9.25 3.00 0.93 0.25 0.12 0.04 0.01 0.01 0.00 100.81
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Table B1.23. RIDFW spring survey for winter flounder in the Southern New England-Mid Atlantic stock
complex.

Age

Year 1 2 3 4 5 6 7+ Total

1981 13.55 32.2 32.99 6.07 1.85 0.79 0.48 87.93
1982 10.59 10.28 6.24 3.21 0.74 0.12 0.14 31.32
1983 16.75 18.51 11.63 7.61 19 0.84 0.25 57.49
1984 331 21.97 10.46 4.17 1.19 0.3 0.08 41.48
1985 3.77 13.42 14.19 244 0.81 0.07 0.04 34.74
1986 9.65 14.16 12.5 3.79 0.57 0.04 0.08 40.79
1987 12.44 20.56 17.09 4.24 0.91 0.14 0.09 55.47
1988 7.33 12.05 10.97 2.94 0.36 0 0.02 33.67
1989 6.67 6.32 5.55 1.58 0.32 0.1 0.03 20.57
1990 5.73 7.63 4.51 2.09 0.19 0.03 0.05 20.23
1991 12.48 14.67 11.29 214 0.48 0.22 0.02 41.30
1992 1.19 1.36 1.13 0.51 0.18 0.03 0 4.40
1993 2.35 0.26 0.18 0.05 0.01 0 0 2.85
1994 2.87 4.74 19 0.59 0.08 0.02 0.01 10.21
1995 8.33 9.53 11.22 2.03 0.43 0.45 0.2 32.19
1996 211 6.45 4.07 142 0.53 0.25 0.11 14.94
1997 4.47 7.79 7.42 1.69 0.45 0.25 0.18 22.25
1998 15 4.16 8.43 3.87 0.7 0.46 0.11 19.23
1999 1.61 4.07 5.45 1.84 0.16 0.16 0.13 13.42
2000 2.99 491 6.09 1.32 0.65 0.20 0.12 16.28
2001 211 4.23 2.89 2.53 0.57 0.04 0.08 12.45
Mean 6.28 10.44 8.87 2.67 0.62 0.21 0.11 29.20
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Table B1.24. NJDFW Ocean survey (April) for winter flounder in the Southern New England/Mid-
Atlantic stock complex. Lengths for 2002 aged with the 2001 age-length key.

Age

Year 1 2 3 4 5 6 7+ Total

1993 51 6.5 25 24 17 0.4 0.57 19.17
1994 3.7 4.2 3.9 14 0.4 0.3 0.16 14.06
1995 8 10.1 8.6 24 0.9 0.3 0.11 30.41
1996 0.6 29 2.6 19 0.9 0.3 0.2 9.40
1997 16.6 5.4 6.1 6 15 0.3 0.12 36.02
1998 45 3.9 4.8 33 12 0.4 0.1 18.20
1999 2.40 2.20 5.90 3.10 2.90 0.70 0.59 17.79
2000 0.70 0.30 2.10 3.30 2.00 0.90 0.80 10.10
2001 3.90 0.60 1.30 2.70 3.80 0.70 0.83 13.83
2002 7.56 3.67 3.30 3.00 3.67 0.76 0.77 22.73
Mean 5.06 4.01 4.20 2.94 1.70 0.48 0.39 18.78
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Table B1.25. NJDFW Rivers survey (March-May) for winter flounder in the Southern New England/Mid
Atlantic stock complex.

Age

Year 1 2 3 4 5 6 7+ Total

1995 0.6 0.3 14 0.4 0.1 0.01 0.01 2.82
1996 0.3 0.9 0.7 0.7 0.2 0.1 0.15 3.05
1997 11 0.4 0.9 0.4 0.4 0.1 0.05 3.35
1998 1.9 0.9 0.4 0.7 0.2 0.1 0.05 4.25
1999 0.20 0.50 1.40 0.50 0.40 0.10 0.13 3.23
2000 0.40 0.20 0.40 0.80 0.20 0.10 0.01 211
2001 1.40 0.30 0.20 0.40 0.40 0.10 0.04 2.84
Mean 0.84 0.50 0.77 0.56 0.27 0.09 0.06 3.09
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Table B1.26. Virtual Population Analysis for SNE/MA winter flounder, 1981-2001.

Fi sheries Assessment Tool box SNE/MA Wnter Flounder Run Number WB6_2 9/25/2002 1:11: 40 PM
FACT Version 1.5.0

SNE/ VA W nter Flounder 1981 - 2002

I nput Paraneters and Options Sel ected

Natural nortality is a matrix bel ow

O dest age (not in the plus group) is 6

For all years prior to the terminal year ( 21 ), backcal cul ated

stock sizes for the foll owi ng ages used to estinate

total nortality (2Z2) for age 6 : 456

This method for estimating F on the ol dest age is generally used when a
flat-topped partial recruitnent curve is thought to be characteristic of the stock.
Stock size of the 7 + group is then cal cul ated using

the follow ng nethod: CATCH EQUATI ON

Partial recruitment estimate for 2002

1 0.01
2 0.2

3 0.6

4 1

5 1

6 1

The Indices that will be used in this run are:
1 NEC_S1
2 NEC S2
3 NEC_S3
4 NEC S4
5 NEC_S5
6 NEC S6
7 NEC_S7
8 NEC F2
9 NEC_F3
10 NEC F4
11 NEC W
12 NEC W2
13 NEC W8
14 NEC Wt
15 NEC Wb
16 MA_S2
17 MA_S3
18 MA_S4
19 MA_ S5
20 R _S1
21 Rl _S2
22 Rl _S3
23 Rl _s4
24 CT_s1
25 CT_Ss2
26 CT_S3
27 CT_s4
28 CT_S5
29 CT_S6
30 CT_s7
31 MA_YOrl
32 CT_YOv1i
33 NY_PB1. 1
34 NJ_O3
35 N o4
36 NJ_O6
37 NJ_O6
38 NJ_O7
39 NJ_R1
40 NJ_R2
41 NJ_R3
42 NJ_R4
43 NJ_R5

36" SAW Consensus Summary 197



Table B1.26 continued.

STOCK NUMBERS (Jan 1) in thousands

1981 1982 1983 1984 1985 1986 1987
1 62859 52020 56503 35617 34615 32795 25973
2 52566 50232 42060 45703 28708 28090 26656
3 27768 30289 28226 27884 26945 16839 17273
4 7146 9748 13560 11068 10077 10446 5551
5 1468 2600 4606 5559 4603 2773 4738
6 363 600 1577 2148 2944 1096 1317
7 218 564 1219 1949 2228 876 730
1+ 152388 146054 147751 129927 110120 92914 82238
1988 1989 1990 1991 1992 1993 1994
1 26726 23113 17366 11355 7808 8844 8315
2 21199 21806 18504 14185 9249 6370 6993
3 17057 13790 13106 13242 8875 6212 3350
4 6000 5458 4798 5053 4381 3233 2074
5 1748 1325 1299 1276 1111 1251 1084
6 1433 339 317 369 268 300 495
7 433 312 223 165 86 218 300
1+ 74596 66142 55613 45645 31778 26429 22611
1995 1996 1997 1998 1999 2000 2001
1 12647 17632 21154 18793 13372 12710 19011
2 6753 10333 14407 16971 15341 10889 10343
3 4733 5352 7658 9864 11966 10076 7610
4 1700 2190 3070 3284 4761 6170 5082
5 1053 588 791 875 1063 2320 2830
6 606 487 171 159 254 456 1120
7 433 312 73 228 83 168 512
1+ 27925 36893 47324 50174 46840 42788 46509
2002
1 5665
2 15553
3 6671
4 2912
5 2179
6 1602
7 1057
1+ 35639
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Table B1.26 continued.

FI SH NG MORTALI TY

1981 1982 1983 1984 1985 1986 1987
1 0.02 0.01 0.01 0.02 0.01 0.01 0.00
2 0.35 0. 38 0.21 0.33 0.33 0.29 0. 25
3 0.85 0.60 0.74 0.82 0.75 0.91 0. 86
4 0.81 0. 55 0. 69 0. 68 1.09 0. 59 0. 96
5 0. 69 0.30 0. 56 0. 44 1.23 0.54 1.00
6 0.81 0.50 0. 67 0. 60 1.18 0. 59 1.00
7 0.81 0.50 0. 67 0.60 1.18 0. 59 1.00

1988 1989 1990 1991 1992 1993 1994
1 0.00 0.02 0.00 0.01 0.00 0.03 0.01
2 0.23 0.31 0.13 0. 27 0.20 0. 44 0.19
3 0.94 0. 86 0.75 0.91 0.81 0.90 0.48
4 1.31 1.24 1.12 1.31 1.05 0. 89 0. 48
5 1.44 1.23 1.06 1.36 1.11 0.73 0. 38
6 1.41 1.29 1.15 1.39 1.10 0. 86 0. 45
7 1.41 1.29 1.15 1.39 1.10 0. 86 0. 45

1995 1996 1997 1998 1999 2000 2001
1 0.00 0.00 0.02 0.00 0.01 0.01 0.00
2 0.03 0.10 0.18 0.15 0. 22 0.16 0.24
3 0. 57 0. 36 0. 65 0.53 0. 46 0.48 0.76
4 0. 86 0. 82 1.06 0.93 0. 52 0. 58 0. 65
5 0. 57 1.04 1. 40 1.04 0. 65 0.53 0. 37
6 0.76 0. 88 1.16 0.98 0.55 0. 57 0.23
7 0.76 0.88 1.16 0.98 0. 55 0. 57 0.23

Average F for 4,5

1981 1982 1983 1984 1985 1986 1987
45 0.75 0.42 0.63 0.56  1.16 0.57 0.98

1988 1989 1990 1991 1992 1993 1994
45 138 123 109 134 108 0.81 0.43

1995 1996 1997 1998 1999 2000 2001
45 .72 0.03 123 0.8 0.58 0.55 0.51

1981 1982 1983 1984 1985 1986 1987
"""""" 0.47  0.42 0.3 047 0.6l 044 058

1988 1989 1990 1991 1992 1993 1994
"""""" 0.67  0.56 048 068  0.64 060 028

1995 1996 1997 1998 1999 2000 2001
"""""" 0.30 023 042 03l 03 037 039
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Table B1.26 continued.

BACK- CALCULATED PARTI AL RECRUI TMENT

1981 1982 1983 1984 1985 1986 1987
1 0. 03 0. 02 0. 02 0. 02 0.01 0.01 0. 00
2 0.41 0. 62 0.29 0. 40 0. 27 0.31 0. 25
3 1.00 1.00 1.00 1.00 0.61 1.00 0. 85
4 0. 96 0.91 0.94 0.83 0. 88 0. 65 0. 95
5 0. 82 0. 50 0.76 0. 53 1.00 0. 60 0.99
6 0. 95 0. 82 0.91 0.73 0.95 0. 65 1.00
7 0.95 0. 82 0.91 0.73 0.95 0. 65 1.00
1988 1989 1990 1991 1992 1993 1994
1 0. 00 0. 02 0. 00 0. 00 0. 00 0. 04 0. 02
2 0.16 0. 24 0.12 0.19 0.18 0. 49 0. 40
3 0. 65 0. 66 0. 65 0. 65 0.73 1. 00 1. 00
4 0.91 0. 96 0.98 0. 95 0.95 1.00 1.00
5 1.00 0.95 0.92 0.98 1.00 0.81 0. 80
6 0.98 1.00 1.00 1.00 0.99 0. 96 0.94
7 0.98 1.00 1.00 1.00 0.99 0. 96 0.94
1995 1996 1997 1998 1999 2000 2001
1 0. 00 0. 00 0.01 0. 00 0.01 0.01 0.00
2 0. 04 0.10 0.13 0.14 0. 34 0. 27 0.31
3 0. 66 0.34 0. 46 0.51 0.71 0.84 1.00
4 1.00 0.79 0.75 0. 89 0. 80 1.00 0. 85
5 0. 66 1.00 1.00 1.00 1.00 0.91 0. 48
6 0. 88 0. 85 0.83 0.94 0. 85 0.99 0.31
7 0. 88 0. 85 0. 83 0.94 0. 85 0.99 0.31
MEAN BI OMASS (using catch nean wei ghts at age)
1981 1982 1983 1984 1985 1986 1987
1 7320 4218 9928 4678 3468 3821 1081
2 11153 9965 8174 9159 6274 6496 6171
3 8228 9117 6470 6403 6338 4048 4094
4 3606 4760 4630 3994 2728 3465 1813
5 1033 2144 2494 2851 1276 1340 1313
6 284 541 1102 1350 747 666 432
7 165 745 1264 1720 742 582 362
1+ 31790 31490 34061 30156 21572 20418 15266
1988 1989 1990 1991 1992 1993 1994
1 943 2445 1289 955 558 1332 1171
2 4807 4409 4639 3590 2190 1570 2009
3 3573 3219 3329 3364 2386 1735 1090
4 1573 1472 1396 1390 1496 1164 899
5 544 465 497 390 497 562 609
6 369 126 140 152 142 162 252
7 178 174 121 97 67 157 180
1+ 11987 12310 11412 9937 7335 6682 6210
1995 1996 1997 1998 1999 2000 2001
1 1912 3081 1766 3436 955 1149 1757
2 1946 3634 4425 4755 3933 3624 3508
3 1482 2082 2635 3068 3806 3532 2475
4 605 782 1152 1142 1908 2627 2180
5 524 238 318 334 561 1216 1718
6 298 246 100 84 170 290 957
7 218 163 60 166 77 134 523
1+ 6984 10225 10456 12985 11410 12571 13118
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Table B1.26 continued.

SSB AT THE START OF THE SPAWNI NG SEASON - MALES AND FEMALES (MI) (using SSB nean wei ghts)

1981

36" SAW Consensus Summary

1982

1983

1984

1985

1986

1987
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Table B1.26 continued.

Fishing Mortality

Term nal

1997
1998
1999
2000
2001

Spawni ng
Term nal

1997
1998
1999
2000
2001

1981

75
75
75
75
75

ecoe o

1981

10393
10393
10393
10393
10393

Year

1982

0.42
0.42
0.42
0.42
0.42

1982

13009
13009
13009
13009
13009

Popul ati on Nunbers

Ter m nal

1997
1998
1999
2000
2001

1981

62859
62859
62859
62859
62859

202

Year

1982

52021
52021
52021
52020
52020

1983

0. 63
0. 63
0.63
0. 63
0. 63

St ock Bi onass
Year

1983

14767
14766
14766
14766
14766

Age:

1983

56504
56504
56504
56503
56503

1984

0. 56
0. 56
0. 56
0. 56
0. 56

1984

14009
14008
14008
14008
14008

1984

35618
35617
35617
35617
35617

1985

16
16
16

PRPPe

.16

1985

10869
10869
10869
10869
10869

1985

34618
34617
34616
34616
34615

1986

0. 57
0. 57
0. 57
0. 57
0. 57

1986

8663
8662
8662
8662
8662

1986

32804
32799
32797
32795
32795

1987

98
98
98

ecoe o

98

1987

7354
7354
7354
7354
7353

1987

26001
25985
25979
25975
25973

1988

1.37
1.38
1.38
1.38
1.38

1988

5666
5664
5664
5663
5663

1988

26802
26759
26743
26729
26726

1989

23
23
23

PREPRRERE

23

1989

4566
4562
4561
4560
4559

1989

23425
23243
23169
23127
23113

1990

1.08
1.09
1.09
1.09
1.09

1990

4343
4331
4327
4323
4323

1990

17857
17580
17482
17384
17366
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1991

1.31
1.33
1.33
1.34
1.34

1991

4548
4505
4488
4477
4474

1991

12277
11733
11501
11400
11355

1992

1.02
1.05
1.07
1.08
1.08

1992

4038
3929
3887
3856
3848

1992

8527
8140
8036
7826
7808

1993

0.71
0.76
0.79
0.81
0.81

1993

3670
3445
3355
3295
3278

1993

11725
9992
9204
8998
8844

1994

0.34
0. 38
0.41
0. 42
0.43

1994

3273
2919
2783
2681
2656

1994

13557
12293
11387
8449
8315

1995

50
60
65

ecoeo

72

1995

3849
3220
2969
2807
2759

1995

19744
17810
16304
15177
12647

1996

0. 47
0. 65
0.76
0. 89
0.93

1996

4826
3833
3357
2781
2693

1996

19471
18933
17649
17596
17632

1997

0. 37
0.54
0.77
1.10
1.23

1997

7444
6041
5233
3971
3459

1997

31502
27084
22197
20214
21154

1998

0.32
0.38
0.74
0.98

1998

7845
6245
4866
3954

1998

21889
31936
21574
19212
18793

1999

0. 36
0. 39
0. 58

1999

7280
5537
4923

1999

31205
17992
13851
13372

2000

2000

6897
6021

2000

15496
13085
12710

2001

2001

7643

2001

15615
19011



Table B1.27. VPA Bootstrap results: precision of estimates.

The nunber of bootstraps: 50
Boot strap Qutput Variable

2222222
~NOoOOaR~AWNE

2222222
~NOoOOaR~AWNE

NLLS
ESTI MATE

5665
15553
6671
2912
2179
1602
726

Bl AS
ESTI MATE

294
342
21
26
29
28
10

Bl AS

0
N hat

BOOTSTRAP
MEAN

5960
15895
6691
2938
2208
1631
736

STD ERROR

85
143
53
29
23
16
07

Boot strap Qutput Variable

Age
Age
Age
Age
Age
Age
Age

Age
Age
Age
Age
Age
Age
Age

~NOoOOaR~AWNE

~NOoOOa~AWNE

Bl AS
ESTI MATE

. 0000137
. 0053697
. 0147454
. 0128214
. 0084273
. 0061558
. 0061558

[elololololola)

Boot strap Qutput Variable

BOOTSTRAP

NLLS
ESTI MATE

7642. 6469
Bl AS
ESTI MATE
62. 68

MEAN
7705.

Bl AS

. 0000070
. 0017644
. 0055258
. 0050816
. 0033716

0021967

. 0021967

SSB spawn

3234

STD ERROR

29. 43

BOOTSTRAP C. V. FOR
St dError NLLS SOLN
1905 0.34
3191 0.21
1176 0.18
648 0.22
504 0.23
369 0. 23
159 0.22
NLLS EST C V. FOR
PERCENT CORRECTED CORRECTED
Bl AS FOR BI AS ESTI MATE
5.20 5371 0. 354683
2.20 15211 0. 209761
0.31 6650 0.176795
0.90 2886 0. 224561
1.35 2149 0.234726
1.78 1574 0.234188
1.42 715 0.221624
BOOTSTRAP C. V. FOR
St dError NLLS SOLN
0. 0002 0.21
0. 0395 0.17
0.1236 0.16
0.1136 0.18
0. 0754 0.20
0. 0491 0.21
0. 0491 0.21
NLLS EST C V. FOR
PERCENT CORRECTED CORRECTED
Bl AS FOR BI AS ESTI MATE
1.815 0. 0007423 0.21
2.250 0. 2332777 0.17
1.938 0. 7459918 0.17
1.981 0. 6342562 0.18
2. 285 0. 3604493 0.21
2.635 0. 2274158 0.22
2.635 0.2274158 0.22
t
BOOTSTRAP C. V. FOR
St dError NLLS SOLN
658. 0444 0.09
NLLS EST C V. FOR
PERCENT CORRECTED CORRECTED
Bl AS FOR BI AS ESTI MATE
0.82 7579. 97 0.09
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LONER
809

3746
11856
5097
2114
1611
1158
534

LOVNER
809

0006
. 2014
6241
5193
2905
1853
1853

cocooooo

LONER
809

6777.3392

UPPER
809

8342
19828
8050
3811
2910
2114
937

UPPER
809

0010
. 3004
9413
8015
4802
3045
3045

cocooooo
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Table B1.28. Input parameters and stochastic projection results for winter flounder in the Southern New England/Mid-Atlantic stock complex. Starting stock sizes for ages 1 and
older on January 1, 2002 are as estimated by SARC 36 VPA, and are not adjusted for the retrospective pattern. Age-1 recruitment levelsin 2003 and later years are estimated from
a parametric stock-recruitment relationship estimated in NEFSC (2002). Fishing mortality was apportioned among landings and discard based on the proportion landed at age
during 1998-2000. Mean weights at age (kg; spawning stock, mean stock biomass, landings, and discards) are weighted (by fishery) geometric means of 1998-2000 values.
Proportion of F, M before spawning = 0.20 (spawning peak on 1 March).

Age Stock Size Fishing Proportion Proportion Mean Weights  Mean Weights ~ Mean Weights
onlJdan Mortality Landed Mature Spawning Landings Discards
2002 Pattern Stock
(000s)
1 5688 0.02 0.02 0 0.07 0.325 0.116
2 15592 0.27 0.7 0 0.196 0.383 0.242
3 6712 0.75 0.91 0.53 0.387 0.465 0.317
4 2908 1 0.97 0.95 0.52 0.59 0.417
5 2170 1 0.97 1 0.637 0.725 0.868
6 1612 1 0.97 1 0.793 0.916 0.853
7+ 1064 1 0.97 1 1.144 1.125 1.402

F2002 is assumed 0.85*F2001 (15% decrease in F from 2001 to 2002); F during 2003-2013 asindicated; Forecast M edians (50% pr obability level)

2002 2003 2013
‘000 Metric tons
F Land Disc SSB F Land Disc SSB F Land Disc SSB P (%) SSB > 30.1 kmt
0.43 3.0 0.2 5.9 Fsq=0.43 33 0.1 7.0 Fsg=0.43 8.0 0.5 16.4 0%
Fmsy=0.32 2.6 0.2 7.2 Fmsy=0.32 8.3 0.5 23.3 6%
Freb=0.24 20 0.1 7.3 Freb=0.24 8.1 0.4 30.1 50%
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SNE/MA Winter Flounder
Landings and Discards
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Figure B1.1. Commercia landings (1964-2001), commercial discards (1981-2001)

recreational
total fishery

landings (1981-2001), recreational discards (1981-2001) and
catch (198-2001) for the SNE/MA winter flounder stock complex.

36" SAW Consensus Summary 205



SNE/MA winter flounder
Total Catch Age Composition
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Age
Figure B1.2. Total catch age composition: 1981-2001
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HoureBL3. Trendsinmeenweight a ageinthetatd catch of SNEMA winter flounder.
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SNE/MA Winter Flounder Survey Biomass Indices
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Figure B1.4. Trendsin research survey biomass indices for SNE/M A winter flounder.
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SNE/MA Winter Flounder
Recruitment Indices
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Figure B1.5. Trendsin survey recruitment indices for SNE/M A winter flounder.
Includes spring survey age-1 indices and fall YOY indices advanced one year
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SNE/MA Winter Flounder
Recruitment Indices
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FHgure B1.5 continued.
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SNE/MA winter flounder
VPA Sensitivity to Tuning Indices
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Figure B1.6. Sensitivity of the SARC 36 VPA for SNE/MA winter flounder

to alternative combination of survey tuning indices. Run W36_2

was selected as the final run.
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SNE/MA Winter Flounder
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fishing mortdity rate (F, ages 4-5, unweighted) for SNE/MA winter flounder.
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SNE/MA Winter Flounder
Precision of 2001 Estimates for SSB and F
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Figure B1.8. Precision of estimates of spawning stock biomass (ages 3-7+, '000 mt) and
fishing mortality rate (F, ages 4-5, unweighted) in 2001 for SNE/MA winter flounder.
Vertical bars display the range of the bootstrap estimates and the probability of
individual valuesin therange. The solid curve gives the probability of SSB that isless
or fishing mortality that is greater than any value along the X axis.
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SSB (‘000 mt)
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Figure B1.9. Spawning stock biomass (SSB, ages 3-7+, '000 mt) and recruitment
(millions of fish at age-1) for SNE/MA winter flounder.
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1.5

SNE/MA winter flounder retrospective VPASs
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Figure B1.10. Retrospective VPAs for SNE/MA winter flounder.
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SNE/MA Winter Flounder
Yield and SSB per Recruit
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HoureB1.11. Yidd per recruit (YPR) and spawning stock biomeass per recruit (SSB/R) for
SNE/MA winter flounder.
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SNE/MA Winter Flounder
SSB - RECRUIT DATA FOR 1981-2001 YEAR CLASSES
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Figure B1.12. SNE/MA winter flounder SARC 36 VPA SSB and recruit data for
the 1981-2001 year classes. Curved lineisthe SR function estimated by
NEFSC (2002).
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SNE/MA Winter Flounder

35000
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Figure B1.13. Median (50% probability) of forecast spawning stock biomass (SSB, mt)
for SNE/MA winter flounder under Fmsy and Frebuild fishing mortality rates
during 2003-2013. Assumes F2002 = 0.85* F2001 = 0.43.
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SNE/MA winter flounder sensitivity to hypothetical
NEFSC survey index adjustments, 2000-2002
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Figure B1.14. SNE/MA winter flounder VPA sensitivity to hypothetical NEFSC
winter, spring, and fall survey index adjustments.
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Figure B1.15. SSB and F for SNE/MA winter flounder. NEFSC (2002) biological
reference points (Fmsy = 0.32, SSBmsy = 30,100 mt) are also shown.
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